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CHAPTER  X 


THE  BOWLIN  BRIDGE  SITE  (23JA38) 


Robert  R.  Peterson,  Jr. 


INTRODUCTION 


The  Bowlin  Bridge  site  was  first  reported  by  W.  R.  Wilson  who  recovered 
debitage,  hammerstones  and  large  corner-notched  points  from  the  site.  It  was 
also  visited  by  Heffner  (1974:12-13),  who  recovered  a  small  sample  of  debitage 
from  the  surface.  In  1976  the  site  was  tested  by  crews  from  the  University  of 
Kansas  and  17  one  by  two  m  test  units  were  excavated  on  the  site.  Cultural 
material  was  reported  to  a  depth  of  approximately  35  cm  below  the  surface. 
Artifacts  recovered  included  debitage,  tools  and  pottery  attributed  to  the 
Middle  Woodland,  Kansas  City  Hopewell  (Brown  1977:45-50).  One  hearth,  from 
which  a  sample  of  charred  seeds  was  recovered,  was  found,  but  at  that  time  no 
lithics,  faunal  remains  or  pottery  were  recovered  in  association  with  it.  A 
summer  and  fall  occupation  was  suggested  by  the  recovery  of  charred  seeds  of 
bedstraw  (Gal  ium  sp.)  and  pigweed  (Amaranthus  sp.)  from  the  hearth  and  of 
dropseed  (Sporobolus  sp.)  and  sedge  (Carex  sp.)  from  another  area  of  the  site. 
Based  on  the  results  of  the  test  excavations  Brown  (1977:30)  recommended  the 
site  for  Phase  III  data  recovery  investigations. 


ENVIROMENTAL  SETTING 


Topography 

Site  23JA38  is  located  on  the  T-l  terrace  on  the  west  side  of  the  East 
Fork  of  the  Little  Blue  River.  It  is  in  a  cultivated  field  at  the  base  of 
heavily  wooded  escarpment  which  rises  approximately  15  m  above  the  flood 
plain.  The  site  covers  about  24,000  sq  m  (6  acres)  located  within  the  loop  of 
a  channel  scar  which  cuts  across  the  cultivated  field  approximately  6  km  south 
of  the  confluence  with  the  main  fork  of  the  Little  Blue  River  (Fig.  108).  At 
this  point  the  flood  plain  is  approximately  .5  km  wide  (Fig.  108). 

The  river  valley  was  cut  into  Pennsylvanian  age  limestones  and  shales  of 
the  Pleasanton  and  Kansas  City  Groups.  In  the  vicinity  of  23JA38,  the  bluff 
tops  are  capped  by  the  Winterset  limestone  formation  and  overlain  by  loess 
deposits.  The  escarpments,  or  bluff  slopes,  are  formed  in  part  by  Bethany 
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23JA164 


K573  existing  builoing 


Figure  108.  Location  of  23JA38  and  other  nearby  sites. 


Falls  limestone  formation  which  is  an  extremely  resiliant  and  prominent  rock, 
six  to  seven  m  thick.  The  upper  portion  of  this  formation  weathers  out  to 
form  massive  ledges  and  frequently  includes  overhangs  where  underlying  shales 
and  thinly  bedded  limestones  have  been  eroded.  A  good  example  of  this  process 
is  seen  at  Black  Snake  Shelter  (23JA37)  on  the  slope  just  west  of  the  Bowlin 
Bridge  site  (Fig.  109). 


Figure  109.  Aerial  view  of  the  Bowlin  Bridge  site  (23JA38). 

Vegetation 

U.S.  Land  Office  Survey  records  for  the  early  part  of  the  nineteenth 
century  indicate  that  the  immediate  area  of  23JA38  was  in  a  flood  plain  forest 
dominated  by  oak,  elm,  walnut  and  hickory  with  minor  components  of  ash, 
boxelder  and  cottonwood.  West  of  the  site  was  a  small  area  of  barrens,  or 
transition  zone  forest,  also  dominated  by  oak,  hickory,  elm,  and  walnut  in 
more  dispersed  stands.  Within  a  short  distance  of  the  site,  one  could  reach 
all  of  the  vegetative  zones  recorded  for  the  Little  Blue  Valley  (Jurney,  this 
volume) . 

The  flood  plain  forest  was  interspersed  with  areas  of  aquatic  and  lowland 
prairie  vegetation  which  further  increased  the  variety  of  floral  species 
present  in  the  immediate  vicinity  of  the  site.  Plant  foods  available  in  the 
spring  included  rhizomes,  shoots  and  tubers,  stems  leaves  and  some  fruits. 
The  fall  produced  seeds,  fruits  and  nuts.  Tubers,  roots  and  rhizomes  con¬ 
tinued  to  be  available  during  the  winter  months.  The  aquatic  plant  communi¬ 
ties  can  sometimes  include  dense  stands  of  edible  plants  such  as  cattails. 
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Animal  populations  in  the  flood  plain  forest  and  associated  zones 
included  whitetailed  deer,  turkey,  passenger  pigeon,  squirrel,  cottontail, 
raccoon,  opossum  and  Black  bear.  Bison  and  wapiti  were  occasionally  found 
here  as  well.  Aquatic  species  included  mussels,  fish,  frogs,  turtles,  beaver, 
otter  and  various  species  of  wild  fowl. 


DESCRIPTION  OF  THE  SITE  AND  INVESTIGATIONS 


The  1979  excavations  were  directed  toward  the  recovery  of  data  pertaining 
to  the  subsistence  strategy  and  cultural  affiliation  of  the  prehistoric  inhab¬ 
itants  of  the  site.  Based  on  Brown's  excavations,  cultural  features  were 
known  to  exist  at  the  site  and  floral  and  faunal  material  was  also  known  to  be 
preserved  in  the  deposits.  The  excavation  strategy  was  designed  toward  the 
location  and  excavation  of  such  features  and  recovery  of  associated  cultural 
material . 

Excavations  took  place  in  July  and  August  of  1979.  The  field  supervisor 
was  Robert  Peterson  and  the  field  crew  consisted  of  Tom  Dureka,  Pat  McCoy,  Len 
Bates  and  Marsha  Gonzales.  Dave  Saunders  provided  surveying  assistance  and 
Chuck  Green  and  Dave  Aubrey  also  worked  on  the  site  briefly. 

When  fieldwork  commenced  on  23JA38,  the  site  was  covered  with  a  dense 
growth  of  grass  and  waist  high  weeds,  mainly  shepherds  purse.  A  brush  hog  was 
used  to  clear  the  vegetation  for  a  large  area  on  the  highest  portion  of  the 
cultivated  field  in  order  to  facilitate  survey  methods.  North-south  and  east- 
west  base  lines  were  laid  over  the  site  using  steel  datum  marker  established 
by  the  University  of  Kansas  (Brown  1977:46).  This  marker  was  used  in  1976  as 
the  vertical  datum,  but  after  settling  or  other  disturbance  it  was  utilized 
only  as  a  horizontal  datum  in  1979.  A  new  vertical  datura  was  established  on  a 
telephone  pole  located  near  grid  point  600N,  500E.  This  was  adjacent  to  the 
main  excavation  and  controlled  vertical  measurements  during  data  recovery. 
The  datum  was  assigned  an  arbitrary  elevation  of  0.0  m.  All  vertical 
measurements  were  recorded  in  both  cm  below  ground  surface  and  below  datum. 
The  site  was  excavated  in  10  cm  levels  with  reference  to  the  ground  surface. 
The  grid  was  laid  to  match  that  utilized  in  1976  as  closely  as  possible. 
However,  due  to  subsequent  disturbances  and  the  presence  of  only  one  reference 
point,  it  was  not  possible  to  establish  the  new  grid  closer  than  80  cm  east  of 
the  former  north-south  line. 

A  series  of  eight  one  by  two  m  test  units  were  excavated  to  test  the 
distribution  of  subsurface  material.  Testing  was  concentrated  in  an  area 
where  University  of  Kansas  investigations  indicated  the  location  of  the  lar¬ 
gest  amount  of  cultural  material.  This  area  was  inside  a  loop  formed  by  the 
old  channel  scars  and  also  on  the  highest  elevated  area  of  the  cultivated 
field.  Only  one  unit  revealed  significant  amounts  of  cultural  debris  below 
the  surface.  This  test  unit  (480-481E  600N)  is  in  the  southern  portion  of  the 
site  on  a  small  point  extending  southward  into  the  channel  scar.  Subsequent 
excavation  of  a  15  sq  m  block  (Block  A)  around  this  unit  revealed  a  small 
concentration  of  lithic  debris,  tools  and  charcoal  (Feature  1).  Although 
there  was  not  enough  charcoal  within  the  feature  to  obtain  a  radio- 
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carbon  date,  concentration  of  charcoal  sufficiently  large  for  dating  was 
obtained  from  the  same  level  within  a  second  block  located  a  meter  to  the 
west.  The  lithic  concentration  found  in  the  block  20-40  cm  levels  below  the 
surface  was  approximately  1.5  m  in  diameter.  Only  a  light  scatter  of  cultural 
material  was  recovered  from  the  rest  of  the  block. 

In  order  to  facilitate  recovery  of  subsurface  cultural  features, a  grader 
was  used  to  cut  two  east-west  transects  across  the  site  (Fig.  110).  The  upper 
20-25  cm  of  soil,  which  roughly  corresponds  to  the  plow  zone,  was  removed  by 
the  grader  and  the  new  surface  was  then  shovel-scraped  in  order  to  reveal  soil 
discolorations  and  artifact  concentrations.  The  south  transect,  E463-496 
N603-606,  revealed  one  area  with  several  irregular  stains  later  determined  to 
represent  tree  root  casts  (Fig.  111).  The  north  transect,  E470-520  N625-628, 
intersected  one  of  the  units  placed  in  the  site  in  1976.  This  unit  had 
produced  a  firepit  with  identifiable  floral  remains  associated  and  it  was 
hoped  that  additional  cultural  materials  associated  with  this  feature  would 
be  recovered.  The  firepit  was  relocated  by  the  trenching  and  a  concentration 
of  lithic  debris,  tools  and  bone  was  uncovered  one  m  east  of  the  firepit  at 
about  the  level  that  the  top  of  the  hearth  was  reported  (Brown  1977:46). 
Feature  2  was  also  located  in  the  north  grader  trench  near  its  east  end.  This 
feature  consists  of  a  small  cluster  of  burned  limestone  cobbles  which  appear 
to  represent  a  hearth  debris.  Block  C  was  a  small  4  sq  m  unit  placed  in  the 
area  adjacent  to  the  1976  test  which  had  produced  a  few  ceramics.  This  block 
revealed  the  presence  of  a  concentration  of  bones  and  ceramics  in  the  25-50  cm 
below  surface  (Feature  5). 

Initially,  soil  samples  were  systematically  screened  through  h  mesh  at 
Block  A  and  the  first  three  test  units.  It  was  later  determined  that  artifact 
recovery  by  hand  troweling  and  thin  shovel  scraping  was  more  expedient  in 
terms  of  artifact  yield  and  time  expenditures.  Therefore,  screens  were  not 
used  during  the  excavation  of  Blocks  B  and  C.  Selected  soil  samples  from  the 
excavation  units  were  collected  for  water  screening  and  flotation  recovery  at 
the  laboratory.  This  procedure  yields  samples  of  minute  flora,  fauna,  and 
lithics . 


Stratigraphy 

Site  23JA38  is  located  on  a  remnant  T-l  terrace  within  a  loop  formed  by 
an  old  channel  scar.  The  area  within  this  loop  is  slightly  higher  in 
elevation  than  those  outside  it  in  the  same  cultivated  field.  The  loop  is 
probably  a  cutoff  channel  influenced  by  tributary  stream  action. 

The  site  is  located  within  the  Zook-Colo  soil  association.  These  soils 
are  generally  characterized  as  poorly  drained  and  fine  textured  and  as  having 
formed  in  alluvium  in  flood  plains.  Zook  soils  were  formed  under  prairie 
vegetation.  Portions  of  the  T-0  terrace  are  extant  along  the  margins  of  the 
site  on  the  bank  of  the  Little  Blue.  This  terrace  (formed  by  Kennebec  soils) 
is  approximately  2  m  lower  than  T-l. 

Figure  112  illustrates  the  distribution  of  soils  and  artifacts  from  the 
three  excavation  blocks.  The  upper  cultivation  zone  (Unit  II)  is  a  smooth 
textured,  dark  grayish  brown  (10YR  3/2)  silt  loam  approximately  25  cm  in 
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Figure  110.  Plan  view  of  excavations  at  23JA238 
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.  General  views  of  excavations  at  23JA38.  South 
trench  (upper)  and  Feature  2  (lower). 
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Figure  112.  Profiles  of  block  excavations  at  23JA38. 
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depth.  Below  this  was  Unit  I,  a  very  dark  gray  (10YR  3/2)  silty  clay  with  a 
blocky  soil  structure  and  fewer  organics  than  the  cultivation  zone.  Unit  I 
extended  to  a  depth  of  at  least  80  cm,  becoming  more  blocky  with  depth  in  some 
units . 


Cultural  material  was  recovered  to  a  depth  of  60  cm,  although  the 
majority  of  materials  came  from  the  20-50  cm  below  the  surface. 

In  Block  B,  the  cultural  deposit  occurred  about  15  cm  lower  below  ground 
surface  than  the  deposit  recovered  in  Blocks  A  and  C  (Fig.  112).  All 
deposits,  however,  were  approximately  at  the  same  depth  below  datum. 

Radiocarbon  Dates 

One  radiocarbon  sample  was  recovered  from  the  site.  It  is  a  relatively 
large  sample  (11.7  g)  of  wood  charcoal  from  a  small  concentration  in  Block  A 
just  west  of  Feature  1.  It  is  from  Unit  N479,  N600  30-40  cm  below  the  surface 
(1.72-1.82  below  datum.)  A  date  of  2440±90  B.P.  (Beta-1326),  or  490  years 
B.C.,  was  obtained  from  this  sample.  This  sample  is  not  associated  with  the 
ceramics  or  other  culturally  diagnostic  material. 


CULTURAL  FEATURES 


Five  cultural  features  were  recognized  at  23JA38.  Four  of  these  were 
concentrations  of  lithics,  bone  and  ceramics.  The  other  feature  was  a  small 
concentration  of  burnt  limestone.  These  five  features  yielded  the  bulk  of  the 
cultural  material  recovered  from  the  excavations.  The  artifact  density  in  the 
intervening  area  was  extremely  low,  11.4  artifacts  per  cubic  m  in  the  test 
units,  as  compared  to  Feature  4  which  had  a  density  of  over  160  artifacts  per 
cubic  m. 

Each  feature  was  in  approximately  the  same  vertical  position  in  the  pro¬ 
file,  but  exhibited  differences  in  content.  The  features  were  defined  on  the 
basis  of  quantitative  and  qualitative  characteristics  of  the  artifact  assem¬ 
blage  which  became  apparent  as  the  materials  were  mapped  and  examined  in 
relation  to  the  rest  of  the  excavation  area.  Figure  113  shows  the  block 
excavations  and  features. 

Feature  1:  Feature  1  was  encountered  during  the  initial  testing  phase  of  the 
1979  excavations  and  consisted  of  a  concentration  of  lithic  debris,  a  small 
charcoal  stain,  and  a  small  lens  of  burnt  sediment  and  charcoal  (Fig.  113). 
It  is  located  at  the  east  end  of  Block  A  and  is  largely  continued  to  three  one 
by  one  m  units.  Within  the  center  of  the  lithic  concentration  was  a  small 
cohesive  distribution  of  chipped-stone  consisting  of  13  flakes  and  one  core  of 
Winterset  chert,  approximately  25  cm  below  the  surface.  One  of  the  flakes 
from  the  concentration  can  be  reconstructed  on  the  core.  The  majority  of  the 
lithic  concentration  was  located  20-40  cm  below  surface.  Some  burnt  earth  and 
charcoal  flecks  occurred  throughout  the  area  of  lithic  concentration  and  in  a 
small  lens  in  479E,  600N,  but  there  was  not  enough  present  for  dating  the 
feature.  Adjacent  units  yielded  a  relatively  light  deposit  of  cultural 
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material.  No  faunal  or  floral  remains  or  ceramics  were  recovered  in  Feature 
1.  Additional  lithic  debris  from  the  feature  consisted  of  over  150  flakes  of 
the  local  Winterset  chert,  six  biface  fragments,  a  core  and  14  edge-modified 
flakes.  Flotation  samples  from  this  area  also  included  a  quantity  of  minute 
secondary  flakes.  A  relatively  dense  concentration  of  such  flakes  was 
recovered  from  20-30  cm  level  of  Unit  480E  599N,  in  the  lithic  concentration. 

Feature  1  is,  of  course,  related  to  chipped-stone  tool  production  as 
indicated  by  flake  by-products,  broken  bifacially-chipped  artifacts  and  amor¬ 
phous  cores.  In  addition  the  presence  of  utilized  flakes  and  scrapers  may 
point  to  tool  usage.  That  this  concentration  of  lithics  represents  iri  situ 
production  and  processing  is  a  debatable  inference  since  redistributive 
behavior  of  waste,  chipped-stone  rejectage  and  tools  has  been  recorded  ethno- 
graphically  (Yellen  1977)  and  in  the  archaeological  record  (Leroi-Gourhan 
1972). 

Feature  2:  Feature  2  was  located  during  the  grader  trenching  operation  and 
consisted  of  a  small  concentration  of  burnt  limestone  cobbles  (Fig.  113). 
Twelve  fire  reddened  cobbles  were  recovered  in  an  area  approximately  30  by  40 
cm  and  about  27  cm  below  the  surface.  Other  such  cobbles  were  scattered 
nearby  at  the  same  level.  The  feature  may  have  been  somewhat  disturbed  by  the 
grader,  but  it  did  not  appear  to  have  been  displaced  significantly.  Soil 
discolorations  were  not  associated  with  the  cobbles.  Waterscreening  of  their 
matrix  recovered  only  a  few  minute  fragments  of  charcoal.  This  procedure  also 
recovered  a  number  of  tiny  tool  sharpening  or  use  flakes. 

Given  the  absence  of  scorched  soil,  charcoal  and  ash,  Feature  2  does  not 
likely  represent  in  situ  thermogenesis  although  reddened  surfaces  of  the  cob¬ 
bles  indicate  such  a  process.  It  is  possible  that  the  cobbles  represent 
relocated  remnants  of  either  an  open  fire  hearth  or  a  hot-rock  oven. 

Feature  3:  Feature  3  was  a  cluster  of  irregular  stains  uncovered  at  the  base 
of  the  plow  zone  by  the  grader  trenching  operation.  Located  in  the  south 
grader  trench  they  appeared  as  irregular  areas  of  grayish  soil  surrounded  by 
orange  rings.  Examination  of  profiles  indicated  that  they  are  most  likely 
tree  root  casts.  Shovel  scraping  of  areas  nearby  in  the  trench  revealed  the 
presence  of  similar  horizontally  aligned  features.  They  may  represent  fire- 
felled  vegetation  since  they  contained  occasional  small  flecks  of  charcoal  and 
burnt  earth. 

Feature  4:  This  feature  consisted  of  a  concentration  of  chipped-stone  debi- 
tage,  tools  and  bone  located  one  m  east  of  the  firepit  and  at  approximately 
the  same  depth  of  the  firepit  recorded  by  Brown  (1977:46).  Among  the  bones 
recovered  from  this  area  was  the  nearly  complete  mandible  of  a  bison  and 
fragments  of  burnt  and  unburnt  bone  from  smaller  game.  Lithics  included  two 
projectile  point  tips,  a  biface  fragment  and  ten  edge-modified  flakes  as  well 
as  moderately  heavy  scatter  of  lithics.  Flotation  and  waterscreening  of  soil 
yielded  minute  tool  sharpening  or  utilization  flakes,  less  than  5  mm  in 
maximum  dimension. 

The  feature  also  exhibited  a  relatively  high  proportion  of  non-Winterset 
flakes.  White,  pink  or  brown  "non-local"  chert  accounted  for  13  percent  of 
raw-material  types  as  opposed  to  1  percent  and  3  percent  from  Features  1  and 
5,  respectively.  Since  white,  pink  and  "non-local"  brown  cherts  are  repre- 
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sented  among  Che  tools,  it  is  suggested  that  artifacts  from  which  they  derived 
were  more  specialized  (eg.  bifacial  knives,  endscrapers)  and  may  represent 
secondary-retouch  flakes. 

Flotation  and  waterscreening  of  matrix  yielded  fragments  of  charred  nut 
and  seeds.  They  have  been  identified  as  hickory  and  black  walnut. 

Materials  from  Feature  4  are  related  to  food  processing,  tool  discard  and 
manufacture.  The  close  spatial  association  of  "kitchen"  remains,  chipped- 
stone  debitage,  tools  and  tool  fragments  is  not  uncommon  for  Kansas  City  area 
sites.  These  remains  may  be  disposed  of  intentionally  in  trash-filled  storage 
pits  (Bell  1976)  and/or  allowed  to  lay  on  the  ground  surface  either  as  primary 
or  secondary  cultural  deposits,  in  which  case  they  represent  a  "midden". 
Middens  of  varying  density  and  size  often  occur  adjacent  to  hearths  or  fire- 
pits  because,  as  noted  by  Yellen:  "The  hearth  is  not  only  a  source  of  warmth 
in  winter,  of  light  at  night,  and  of  energy  for  cooking;  it  serves  also  as  a 
focus  for  the  nuclear  family.  The  general  concentration  of  nutshell,  bones, 
and  other  remains  around  it  indicate  the  numerous  activities  that  occur  in  its 
immediate  environs."  (1977:143). 

As  stated  above,  Feature  4  is  within  1  m  of  the  firepit  recorded  by  Brown 
(1977)  and,  therefore,  should  not  be  categorized  in  terms  of  specialized  or 
single  activities.  Further,  it  is  an  ad  hoc  feature  for  the  purpose  of 
delineating  a  small  midden  deposit. 

Feature  5:  Feature  5  is  primarily  a  concentration  of  bone  and  ceramics  in 
Block  C  (483-485E,  612-614N),  about  25-50  cm  below  surface.  The  feature 
yielded  194  bone  fragments,  35  ceramic  sherds,  a  number  of  fragments  of 
charred  nut  and  charred  seeds  and  light  scatter  of  lithic  debitage.  The 
material  was  concentrated  mainly  in  three  one  by  one  m  units  (Fig.  113).  The 
bone  was  mostly  concentrated  in  the  south  half  of  the  block,  although  ceramic 
sherds  were  scattered  throughout  the  area.  The  total  size  of  the  feature 
extended  beyond  the  limits  of  block  excavation.  According  to  horizontal  grid 
determinations,  the  1979  excavations  overlapped  slightly  with  a  unit  dug  in 
1976. 


Ceramics  from  this  area  in  1976  and  1979  were  cord-marked  rim  and  body 
sherds  and  may  represent  sections  of  the  same  vessel.  Some  of  them  exhibit 
blackened  exterior  surfaces,  indicating  use  as  cooking  pots.  Much  of  the  bone 
was  unidentifiable  due  to  intense  fragmentation.  One  mandible  of  bison  and 
fragments  of  teeth  were  recognized.  The  burnt  bone  consists  of  very  tiny 
fragments  and  may  be  the  result  of  marrow  extraction  or  bone  grease  processing 
activities.  The  lithic  density  was  slightly  higher  than  that  in  the  surround¬ 
ing  areas.  Only  one  tool  (an  edge-modified  flake)  was  recovered  from  this 
block. 

Waterscreening  and  flotation  of  soil  from  this  area  recovered  a  number  of 
charred  and  uncharred  seeds  and  fragments  of  charred  nut  as  well  as  tiny  tool 
sharpening  and  use  flakes.  The  density  of  the  small  lithics  is  higher  in  the 
southern  portion  of  the  block  where  most  of  the  bone  was  also  found. 

Feature  5  is  another  ad  hoc  "midden"  feature  as  is  Feature  4.  They  have 
in  common  many  of  the  same  artifact  types  and  neither  appear  to  be  directly 
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related  to  pit  disposal.  By  contrast,  this  midden  is  larger,  more  dispersed 
and,  in  terms  of  content,  is  distinguished  by  the  presence  of  ceramic  sherds. 


ARTIFACT  ASSEMBLAGE 


A  total  of  1748  prehistoric  and  historic  cultural  items  were  recovered 
during  test  investigations.  These  include  worked  and  unworked  stone,  ceramics 
and  faunal  remains.  (Not  included  in  this  total  are  a  quantity  of  charred  and 
uncharred  seeds,  fragments  of  charred  nutshell  and  a  number  of  minute  flakes 
also  recovered  from  the.  flotation  and  waterscreening.)  The  distribution  of 
this  material  is  shown  in  Tables  50  and  51  and  has  been  broken  down  by 
cultural  components  represented  at  the  site. 


Ceramics 

Thirty-three  ceramic  sherds  were  recovered  from  23JA38  during  the  1976 
and  1979  test  investigations  (Tables  52  and  53).  All  sherds  came  from  the 
area  of  Block  C  and  are  homogeneous  in  form,  surface  treatment,  temper  and 
thickness.  The  fragments  are  badly  weathered  and,  for  many  specimens,  it  is 
not  possible  to  determine  surface  treatment  and  sherd  thickness.  Only  nine 
sherds  are  sufficiently  complete  to  furnish  reliable  thickness  measurements. 
In  order  to  obtain  a  more  meaningful  sample  of  material,  ceramics  recovered  by 
SSI's  excavations  in  1979  and  the  material  from  the  1976  University  of  Kansas 
excavations  are  discussed  together. 

Cord-Marked  Rimsherds  (n=l) 

The  testing  in  1976  recovered  one  ceramic  rimsherd  from  the  area  of  Block 
C  (Fig.  114a).  The  rim  is  slightly  everted  with  a  smooth,  rounded  lip.  The 
exterior  surface  is  vertically  cord-marked  all  the  way  to  the  lip.  The  cord 
marking  appears  to  have  been  applied  after  the  formation  of  the  lip,  as  it 
extends  up  into  the  lip  with  no  evidence  of  smoothing.  The  interior  surface 
of  the  sherd  is  smooth  and  blackened,  and  this  condition  extends  irregularly 
over  the  lip  and  onto  the  exterior  surface  for  several  mm.  The  specimen  is 
sherd-tempered  and  the  interior  paste  is  dark  gray  in  color.  Its  thickness  is 
6  mm. 


Cord-Marked  Body  Sherds  (n=15) 

The  cord  markings  are  vertically  oriented  and  irregularly  spaced  and 
occasionally  overlap  (Fig.  114b-e).  Due  to  surficial  erosion  it  is  not  pos¬ 
sible  to  identify  the  method  of  application  or  the  type  of  twist  utilized. 

The  exterior  surface  color  varies  from  gray  or  brown  (10YR3/2,  10YR4/2) 
to  light  orange  (7.5YR6/6)  with  intergrades  between  these  colors  on  some 
sherds.  Four  of  the  body  sherds  exhibit  blackening  or  charring  on  their 
interior  surfaces.  The  interior  paste  is  generally  a  dark  gray  (10YR3/1)  with 
some  lighter  mottling.  A  number  of  small  ferrous  inclusions  appear  as  reddish 
brown  spots  or  flecks.  These  appear  to  be  natural  paste  inclusions. 
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Table  50  .  Distribution  of  cultural  material  in  the  Woodland 
component  (Block  A)  and  the  test  units  at  23JA38. 
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Table  51  Distribution  of  cultural  material  in  the  May  Brook  component 
at  23JA38. 
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Table  52.  Ceramics  recovered  from  the  Bowlin  Bridge  site  (23JA38). 
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Ceramics  and  bifacial  tools  from  23JA38:  (a)  cordmarked 
rimsherd,  (b-c)  cordmarked  body  sherds,  (f-j)  projectile 
point  fragments,  (k-1)  bifacial  knives,  (m)  bifacial  scraper. 


The  temper  consists  of  angular  fragments  of  fired  clay  and  accounts  for 
less  than  10  percent  of  the  sherd's  matrix.  They  range  in  size  from  0.5-3  mm 
and  are  generally  a  light  tan  (10YR7/3  or  10YR7/4)  in  color.  Temper  is  not 
visible  within  them,  but  their  angular  nature  indicates  that  they  are  probably 
crushed  sherds.  Some  exhibit  ferrous  inclusions.  They  are  approximately  the 
same  hardness  as  the  surrounding  paste. 

Sherd  thickness  ranges  from  6-10  mm  but  the  majority  of  the  specimens 
could  not  be  measured,  due  to  exfoliation  of  surfaces. 

Miscellaneous  Sherds  (n=17) 

These  include  fragments  which  were  subjected  to  extensive  surficial  exfo¬ 
liation.  Although  surface  treatments  and  thickness  cannot  be  determined, 
temper,  color  and  paste  are  identical  to  the  better  preserved  specimens. 


Chipped  Stone  Tools 

The  chipped  stone  tool  collection  consisted  of  projectile  bifaces  and 
edge-modified  flakes.  Most  of  these  are  made  from  the  local  Winterset  chert, 
but  there  are  also  examples,  particularly  among  the  bifacial  tools,  of  some 
non-local  cherts. 


Bifacial  Tools 

Bifacial  tools  from  Bowlin  Bridge  comprised  26  percent  of  the  lithic  tool 
inventory  from  the  1979  excavations  (Table  54).  They  include  projectile 
points,  bifacial  knives  and  scrapers  and  bifacial  blanks.  All  except  two  of 
the  projectile  points  are  made  of  local  Winterset  chert. 

Projectile  Points  (n=5) 

This  series  of  artifacts  consists  of  one  proximal  (basal),  one  medial  and 
three  distal  (tip)  sections  of  broken  projectile  points.  The  medial  section, 
made  from  Winterset,  was  snapped  just  below  the  juncture  of  the  blade  and  stem 
and,  by  extrapolation,  appears  to  have  been  corner  notched.  Its  distal  frac¬ 
ture  plane  is  smooth  and  was  probably  caused  by  impact  (Fig.  114f).  This 
specimen  is  similar  to  Late  Middle  Woodland  (Kansas  City  Hopewell)  and  Late 
Woodland  forms  (Heffner  1974;  Bell  1976). 

The  basal  section  consists  of  a  contracting  stem  with  a  lenticular  cross- 
section  and  basal  thinning.  It  was  made  from  white,  probably  non-local  chert. 
Contracting  stem  configurations  of  this  type  are  seen  throughout  the  local 
Woodland  period,  particularly  in  the  Early  and  Middle  periods  (Bell  1976; 
Brockington  1978;  Wright  1980). 

The  three  distal  sections  ranged  from  13-16  mm  in  length  and  all  were  5 
mm  thick  and  were  broken  either  during  use  or  manufacture.  Their  size 
indicates  that  they  were  part  of  medium-sized  dart  points,  somewhat  larger 
than  the  medial  section  described  above  (Fig.  114h-j).  Two  were  made  from 
Winterset  and  the  third  was  made  from  a  non-local  pink  chert. 
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Bifacial  Knives  (n=2) 

These  are  both  midsections  of  thin  bifaces  with  lenticular  cross  sections 
and  shallow  angled  working  edges.  Both  exhibit  some  evidence  of  attrition 
wear  on  the  working  edges.  They  are  both  of  blue  gray  Winter  set  chert  (Fig. 
114k-l) . 

Biface  Scrapers  (n=4) 

This  series  of  artifacts  includes  complete  bifaces  or  biface  fragments 
with  scraping  wear  patterns  on  one  or  more  margins.  The  largest  of  these  is  a 
thick-sectioned  bifacial  fragment  (Fig.  114m).  It  was  utilized  as  a  scraper 
with  three  edges  exhibiting  unidirectional  attrition  and  step  fracturing  along 
the  margins.  These  working  edges  measured  from  23-37  mm  in  length  while  the 
total  length  of  the  tool  was  72  mm.  It  is  made  of  dark  gray  Winterset  chert. 
Two  of  the  other  scrapers  are  irregular  biface  fragments  with  two  working 
edges  exhibiting  unidirectional  attrition  and  step  fracture  (Fig.  115a-b). 
Both  appear  to  be  broken  biface  blanks  which  have  been  reutilized  as  scraping 
tools.  They  are  both  made  of  blue  gray  Winterset  chert.  The  fourth  is  an 
elongate,  roughly  worked  tabular  biface  with  one  edge  which  exhibits 
unidirectional  attrition  and  step  fracture. 

Biface  Fragments  (n=2) 

Both  of  these  are  small,  irregular  bifacial  edge  fragments.  They  are 
both  of  Winterset  chert  ard  both  exhibit  some  marginal  retouch. 

Bifacial  Tools  from  the  University  of  Kansas  Collection 

Bifacial  tools  from  the  1976  excavations  include  a  midsection  of  a  large 
dart  point  of  white  exotic  chert,  the  base  of  a  small  biface  of  pink  exotic 
chert  and  a  bifacially  flaked  Winterset  chert  tabloid  which  was  utilized  as  a 
scraper.  There  is  also  one  thin,  straight-based  lanceolate  of  gray  banded 
Winterset  (Fig.  115d).  A  similar  tool  was  recovered  from  the  May  Brook  phase 
occupation  at  23JA238,  about  1.5  km  to  the  southeast. 

Marginally  Retouched  Tools 

This  category  of  tools  is  made  up  of  flakes  with  one  or  more  utilized  or 
retouched  edges  and  one  large  retouched  tabloid  (Table  55). 

Edge-Modified  Flakes  (n=33) 

A  total  of  33  edge-modified  flakes  were  recovered  from  the  excavations 
(Table  55).  These  made  up  74  percent  of  the  lithic  tool  inventory  from  the 
excavations.  These  33  flake  tools  had  a  total  of  39  worked  edges,  including 
eight  projections.  Of  the  latter,  six  were  reworked  or  shaped  into  the 
projection  and  two  were  simple  fortuitous  projections  which  may  have  been  used 
as  graving  or  perforating  tools.  Two  of  the  tools  have  shallow  concave 
working  edges.  The  majority  (94  percent)  of  the  edge-modified  flakes  exhib¬ 
ited  straight  or  slightly  excurvate  working  edges.  The  mean  length  of  these 
edges  was  11.34  mm  and  20  (69  percent)  of  the  29  exhibited  step  fracturing. 
These  appear  to  have  been  utilized  as  scraping  tools  on  relatively  hard  sub¬ 
stances  such  as  wood,  bone  or  antler  (Chapman  1977).  The  length  of  the 
working  edges  and  their  position  on  the  flakes  generally  indicates  that  they 
were  not  utilized  for  working  on  flat  surfaces  such  as  a  hide  but  rather  on 
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some  curved  surface  such  as  a  bone  or  wooden  shaft.  The  tools  associated  with 
Feature  1  have  a  mean  working  edge  length  (8.93  mm),  slightly  smaller  than 
those  of  Feature  4  (13.22  mm),  but  the  functional  significance  of  this  is 
unclear.  In  other  features  the  flake  tool  assemblages  of  these  two  areas  are 
relatively  similar.  Figure  115  e-k  illustrates  some  examples  of  these  tools. 

Marginally  Retouched  Tabloid  (n=l) 

The  tool  is  a  tabular  fragment  of  Winterset  chert  (Fig.  116a).  It  has  a 
brown  patina  on  both  surfaces  and  appears  to  have  been  weathered  for  some 
time.  It  has  four  edges  with  moderately  heavy  attrition  and  step  fracturing. 
It  appears  to  have  been  utilized  as  a  heavy  duty  scraping  implement.  Some  of 
the  patina  covers  the  flake's  surface,  so  the  weathering  apparently  took  place 
subsequent  to  utilization.  This  artifact  was  recovered  from  Feature  1. 

Lithic  Manufacturing  Debris 

Manufacturing  debris  consist  of  unretouched  and  unused  flakes  (debitage), 
cores,  chunks,  and  shatter.  These  artifacts  are  not  associated  directly  with 
tool  usage:  rather,  they  are  unused  by-products  of  the  inhabitants  of 
chipped-stone  industry.  Most  (94  percent)  of  the  materials  are  local  Winter- 
set  chert. 

Cores  (n=4) 

Four  cores  were  recovered  from  the  site  (Fig.  116b-e).  Two  of  these  came 
from  the  area  of  Feature  1  while  the  others  were  recovered  from  test  units. 
All  are  irregular  cores  of  Winterset  chert. 

Chunks  (n=6) 

Chunks  are  irregularly  shaped,  angular  pieces  of  Winterset  chert.  They 
are  the  result  of  breakage  along  multiple  intersecting  calcitic  and  ferrous 
joint  planes  characteristic  of  Winterset  chert  (Reid  1978). 

Debitage  (n=544) 

Debitage  consists  of  unused  flakes  mostly  local  Winterset.  Although  non- 
Winterset  chert  on  the  site  made  up  only  a  very  small  percentage  of  the  total 
debitage,  its  distribution  across  the  site  is  interesting.  These  flakes  are 
generally  white  or  pink  chert,  considered  here  as  "exotic".  All  of  these 
materials  are  small,  under  2  cm  in  length,  and  nearly  all  are  tertiary 
reduction  flakes.  The  percentages  of  these  flakes  in  the  three  excavation 
blocks  show  an  increase  towards  the  north.  These  flakes  make  up  only  1 
percent  of  the  flakes  in  Block  A,  3  percent  in  Block  C  and  13  percent  in  Block 
B.  A  similar  relationship  is  seen  in  the  test  units  with  only  units  E480, 
N620-621,  and  E498,  N625  having  any  non-Winterset  chert. 

Flotation  of  matrix  from  the  blocks  recovered  a  large  number  of  tiny  (1-2 
mm)  tool  sharpening  and  retouch  flakes.  Their  distribution  density  is  similar 
to  that  of  the  larger  flakes. 
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Miscellaneous  Lithic  Artifacts 


There  was  a  small  sample  of  lithic  artifacts  which  did  not  fall  into  the 
category  of  chipped  stone.  These  consisted  of  hearthstones  and  unworked 
stone. 

Hearthstones  (n=29) 

All  of  the  hearthstone  recovered  from  the  site  came  from  the  area  in  and 
around  Feature  2.  This  feature  consisted  of  a  small  concentration  of  burned 
limestone  (Fig.  113).  Hearthstones  ranged  in  size  from  small  fragments,  2-3 
cm  in  size,  to  medium  sized  cobbles,  15-20  cm  in  diameter. 

Unworked  Stone  (n=79) 

Unworked  stone  consisted  of  fragments  and  cobbles  of  limestone.  They 
ranged  in  size  from  tiny  pebbles  to  medium  sized  cobbles  and  showed  no  evi¬ 
dence  of  heating  or  modification.  Approximately  60  percent  of  this  material 
was  recovered  from  the  0-30  cm  levels,  or  generally  within  the  plow  zone. 

Hematite  (n=2) 

Two  samples  of  hematite  were  recovered.  One  is  a  small  lens  of  ochre,  or 
crushed  hematite,  from  58  cm  below  surface  in  621N,  480E.  It  formed  a  small 
reddish  brown  soil  stain  about  5  cm  in  diameter.  It  could  be  the  results  of 
ochre  processing  or  the  weathering  of  hematite.  The  other  is  unmodified  chunk 
of  hematite  3  cm  in  length,  located  34  cm  below  the  surface  in  unit  626N,  477E 
near  the  firepit  in  Block  B. 


FAUNAL  ASSEMBLAGE 


The  1979  excavations  recovered  a  sample  of  unworked  bone  from  Bowlin 
Bridge.  A  total  of  203  bones  or  bone  fragments  were  recovered,  mainly  from 
the  areas  of  Feature  4  and  5.  Both  burnt  and  unburnt  bone  was  recovered,  but 
all  of  the  burnt  material  was  small,  unidentifiable  fragments.  The  bone  was 
generally  in  poor  condition  and  only  eight  specimens  were  identifiable.  Four 
mammal  species  were  represented  by  these  fragments. 

Bison  bison  (MNI=2) 

The  largest  sample  of  identifiable  material  was  that  of  Bison  bison  and 
consisted  of  left  mandible  of  a  young  adult  with  premolars  and  molars  intact 
from  Feature  4;  the  distal  epiphysis  of  the  tibiaj  the  proximal  end  of  a 
radius  and  a  left  mandible  and  molars  from  the  area  of  Feature  5.  A  minimum 
number  of  individuals  of  two  was  based  on  the  presence  of  two  lower  left 
mandibles  from  the  site.  The  bone  was  generally  in  fair  condition.  There  is 
quite  a  bit  of  other  bone  which,  from  thickness  or  general  characteristics, 
appears  to  be  highly  fragmented  bison  material.  Bison  are  grassland  adapted 
species  and  would  have  been  available  in  both  the  upland  and  lowland  prairie 
environments  near  the  site. 

Microtus  spp.  (MNI=1) 

A  single  specimen  of  vole  was  identified  from  flotation  samples  from  the 
area  of  Feature  2.  The  specimen  is  a  left  mandible.  This  species  is  found 
throughout  Missouri  in  dense  grass  environments  and  is  likely  intrusive. 
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Spermophilus  spp.  (MNI=1) 

One  M-l  identified  as  ground  squirrel  was  recovered  from  the  flotation 
from  Feature  2.  This  is  also  a  grassland-adapted  animal  and  is  likely  intru¬ 
sive  to  the  cultural  deposit. 

Tamias  striatus  (MNI=1) 

The  eastern  chipmunk  is  also  represented  in  the  flotation  from  Feature  2 
by  a  single  M-3  with  wear  on  its  occlusal  surfaces.  This  is  a  woodland 
adapted  species  and  is  also  likely  intrusive  to  the  site. 


Discussion 

The  on-ly  faunal  remains  from  23JA38  which  have  definite  archaeological 
significance  are  bison.  At  least  two  individuals  are  represented  in  the 
sample  and  these  were  recovered  in  two  se  arate  features. 

The  presence  of  bison  remains  in  both  Feature  4  and  Feature  5  can  be 
interpreted  as  further  evidence  that  they  are  related  and  to  separate  them 
both  from  Feature  1,  in  which  no  bone  was  recovered. 

Due  to  the  large  size  of  a  bison,  it  is  likely  that  it  would  be  com¬ 
pletely  butchered  at  the  kill  site  and  only  small  amounts  of  bone  would  return 
to  the  campsite  or  processing  area  if  any  distance  was  involved.  This  appears 
to  have  been  the  case  at  Bowlin  Bridge  as  the  recovered  bone  consists  of  only 
the  articular  ends  of  the  lower  leg  bones  and  the  lower  jaws.  These  parts 
might  come  in  with  the  stripped  muscle  tissue  and  the  tongue. 

The  small  mammal  remains  are  likely  intrusive  and  are  animals  which  could 
easily  be  expected  to  be  found  in  the  vicinity  of  the  site  today.  The 
presence  of  the  three  species  in  the  same  location  within  the  site  could 
indicate  the  presence  of  a  carnivore  den  at  some  time  in  the  past. 


PLANT  REMAINS 


The  floral  assemblage  from  23JA38  was  recovered  from  this  general  excava¬ 
tion  and  from  the  waterscreening  and  flotation  soil  matrix  from  the  areas  of 
relatively  high  artifact  density.  The  majority  of  the  seeds  and  nut  fragments 
were  recovered  from  the  flotation  samples.  The  carbonized  floral  material  was 
all  recovered  from  the  areas  of  Feature  2,  4  and  5  which  are  interpreted  as 
being  related  to  the  Mississippian  period  May  Brook  phase  component  at  the 
site.  No  definitely  carbonized  seed  or  nut  remains  were  recovered  from 
flotation  samples  from  the  area  of  Feature  1,  which  is  interpreted  as  relating 
to  an  Early  or  Middle  Woodland  occupation. 

In  addition  to  carbonized  floral  remains  there  was  a  large  sample  of 
uncarbonized  seeds  and  a  number  of  charcoal  fragments.  The  number  of  uncar¬ 
bonized  seeds  in  any  given  sample  is  generally  greater  than  that  of  the 
carbonized  material  and  the  light  fraction  in  nearly  all  samples  also  con¬ 
tained  fine  root  material  and  other  plant  remains.  While  these  uncarbonized 
seeds  may  have  been  associated  with  the  cultural  use  of  the  site,  they  could 
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also  have  been  deposited  there  by  non-cultural  processes  such  as  root,  rodent 
or  insect  action,  or  as  natural  seed  rain  mixed  with  the  matrix  samples  during 
excavation  or  processing.  Although  it  is  possible  that  the  charred  seeds  were 
similarly  introduced,  their  carbonized  form  and  association  with  burnt  bone 
and  other  cultural  debris  and  features  is  highly  suggestive  of  an  association 
with  cultural  occupation.  Due  to  the  lack  of  such  evidence  for  uncarbonized 
remains,  we  will  treat  them  as  intrusive  to  the  site.  Since  the  cultural 
association  of  charred  floral  remains  is  not  certain,  we  will  also  exercise 
caution  in  their  interpretation. 

Many  of  the  carbonized  seeds  were  fragmentary  and  could  not  be  identi¬ 
fied.  A  total  of  118  specimens  were  identified  and  these  represent  14  taxa 
(Table  56).  The  remains  were  analyzed  by  Ralph  Brooks,  Assistant  Director  of 
the  University  of  Kansas  Herbarium.  Identifications  were  made  to  the  most 
specific  level  possible. 

The  following  discussion  briefly  summarizes  the  plant  remains  recovered 
from  the  Bowlin  Bridge  site  and  information  on  habitats,  methods  of  seed 
dispersal  and  some  ethnographic  documentation  for  usage  of  some  of  the  species 
represented.  I  have  relied  on  Steyermark's  Flora  of  Missouri  (1963)  for 
information  on  the  habitats  and  description.  Much  of  the  information  on  seed 
dispersal  and  season  of  availability  is  based  on  Schmits  (1980). 


Carbonized  Seeds 

A  total  of  189  seeds  from  the  flotation  sample  were  identified  as  carbon¬ 
ized.  Of  these,  105  were  identifiable  to  genus  or  species. 

Amaranthus  sp.  (pigweed)  (n=21) 

Amaranths  are  annual  herbaceous  plants  frequently  found  in  disturbed 
areas.  A^  rudis  (waterhemp)  is  a  tall  plant,  up  to  2  m  in  height  which  is 
found  in  moist  alluvial  soils,  mud  flats,  stream  banks  and  along  oxbow  lakes. 
The  female  plants  will  produce  several  thousand  seeds.  A_^  albus  and  A. 
graecizans  (tumbleweeds)  are  short  broad,  bush-like  plants  up  to  1  m  tall. 
They  occur  in  waste  areas,  cultivated  ground  and  sandy  or  gravelly  areas  along 
streams  and  produce  several  thousand  seeds.  A^_  retrof lexus  (rough  pigweed)  is 
fairly  common  and  widespread  throughout  Missouri  and  occurs  in  cultivated  and 
waste  areas  and  occasionally  in  dry  open  places  on  bluff  tops  and  in  prairies. 
Amaranths  drop  their  seeds  to  the  ground  but  since  they  are  small  and  light 
they  are  easily  blown  about  and  washed  by  rains.  The  seeds  of  these  plants 
are  available  in  late  August  through  October.  Amaranths  are  known  to  be 
extremely  prolific  seed  producers. 

Ammannia  sp.  (ammannia)  (n=43) 

Ammannia  is  a  small  annual  plant,  20-25  cm  in  height,  which  produces 
small  capsules  of  seeds.  Aj_  auriculata  (ammannia)  and  A_^  coccinea  (tooth  cup) 
occur  in  Missouri  (Steyermark  1963:  1089).  The  latter  is  common  and 

widespread  and  is  found  on  muddy  stream  margins,  ponds  and  sloughs.  Each 
plant  produces  hundreds  of  seeds  which  are  available  in  late  August  through 
October,  The  seeds  are  light  and  could  be  blown  on  the  ground  or  washed  about 
by  rains  or  flooding. 
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Table  56.  Carbonized  seed  remains  from  23JA38. 


326 


There  is  no  ethnographic  evidence  for  prehistoric  usage  of  these  plants. 
Ammannia  was  the  most  numerous  single  seed  group  identified  from  the  sample, 
however,  and  all  of  the  specimens  of  this  plant  were  recovered  from  the 
flotation  from  the  area  of  Feature  4. 

Chenopodium  sp.  (Goosefoot)  (n=l) 

The  chenopods  are  annual  plants,  60-100  cm  in  height,  which  have  flowers 
and  fruits  in  thick  spikes.  The  seeds  are  available  from  September  through 
October  and  as  many  as  175,000  seeds  have  been  counted  on  a  single  plant  of 
red  goosefoot,  rubrum  (Martin,  Zim  and  Nelson  1951:389).  The  three  most 
common  native  species  in  Missouri  are  C_j_  standleyanum  (goosefoot),  which 
occurs  in  dry  or  moist  soil,  shaded  woodland,  thickets,  rocky  or  rich  ground 
and  on  ledges  or  bluffs;  album,  which  occurs  in  waste  and  cultivated 
ground;  and  Cj_  hybridum,  which  occurs  in  rich,  open  soils,  woodlands,  along 
shaded  ledges,  slopes  and  bluffs. 

Chenopodium  hybridum  (mapleleaf  goosefoot)  (n=3) 

Three  specimens  of  this  species  were  identified  from  the  areas  of  Feature 
4  and  5.  Both  the  plant  and  the  seeds  of  this  plant  are  larger  than  those  of 
the  other  chenopods  but  fewer  seeds  are  produced  by  each  plant.  The  seeds  of 
all  these  plants  are  easily  moved  around  by  wind  and  water. 

Datura  stramonium  (jimson  weed)  (n=l) 

Jimson  weed  is  a  coarse,  heavy  scented  annual  and  occurs  in  dry  or  waste 
ground,  cultivated  fields  and  rocky  open  places.  Steyermark  (1963:1324) 
reports  that  children  have  been  poisoned  by  eating  the  unripe  seeds  and  that 
the  plant  is  sometimes  poisonous  to  cattle.  The  seeds  are  numerous.  The 
plant  has  been  used  for  its  medicinal  and  narcotic  properties  since  early 
times  (Steyermark  1963:1325). 

Euphorbia  glyptosperma  (spurge)  (n=l) 

Spurge  is  an  annual  herbaceous  plant  occurring  on  sand  base  and  moist 
alluvine  ground  and  is  found  in  northwestern  and  northeastern  Missouri.  It 
produces  moderately  large  (1  mm)  and  distinctive  (Steyermark  1963:986)  seeds, 
but  does  not  produce  them  in  large  number. 

There  is  no  ethnographic  evidence  for  use  of  the  plant  in  this  area  and 
the  single  specimen  may  have  been  accidentally  charred  and  not  represent  pre¬ 
historic  utilization.  The  sap  of  the  plant  is  quite  acid  and  has  an  irri¬ 
tating  effect  on  many  persons.  It  is  poisonous  to  cattle  (Steyermark  1963: 
984). 

Portulaca  mundula  (Johnson  purslane)  (n*8) 

Purslane  is  a  short  upright  mat-forming  plant  5-13  cm  in  height.  The 
seeds  are  borne  in  capsules  and  are  available  from  August  to  October.  Each 
plant  can  produce  several  hundred  or  more  seeds  which  are  scattered  by  wind 
and  water.  Portulaca  mundula  occurs  on  sandstone,  chert  and  limestone  glades 
and  the  edges  of  rocky  exposed  bluffs  and  escarpments  (Steyermark  1963:634). 

Sisyrinchium  sp.  (blue  eyed  grass)  (n=4) 

Blue  eyed  grass  is  found  in  open  woods,  meadows,  prairies  and  green 
grassy  vales.  It  is  a  perennial  grass-like  herb  with  black  globular  seeds 
(Gleason  and  Cronquist  1963:219).  The  species  are  widely  distributed  Sj_ 
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campestre  and  S.  bermudiana  are  the  most  common  in  Missouri  (Steyermark  1963: 
466-467). 


There  is  no  direct  ethnographic  information  concerning  Sisyrinchium  in 
this  area  but  the  seeds  of  most  grasses  can  be  collected  and  eaten. 

Thlapsi  arvense  (penny  cress)  (n=9) 

This  plant  is  an  introduced  European  native  which  can  be  found  along 
roadsides,  in  fields,  meadows  and  waste  ground  (Steyermark  1963:742).  It  is  a 
member  of  the  mustard  family  and  produces  seeds  which  can  be  used  as  a 
substitute  for  mustard. 

The  fact  that  Thlapsi  is  an  introduced  species  tends  to  indicate  that 
these  are  intrusive  specimens  which  have  been  carbonized  by  field  fires  or 
that  they  are  misidentified  as  carbonized.  In  any  case,  they  are  not  signifi¬ 
cant  in  terms  of  prehistoric  subsistence. 

Viola  sp.  (violet)  (n=13) 

These  are  broad  leafed  flowering  plants.  Various  species  can  occur  in  a 
wide  variety  of  habitats.  The  common  form  in  Missouri,  V.  pedata ,  is  found  in 
rocky  or  dry  open  woods  on  upland  slopes  and  ridges,  prairies  and  rocky,  open 
glades.  V.  cucullata ,  however,  is  found  in  swampy,  spring-fed,  calcerous 
meadows.  V.  papilionacea  occurs  along  roadsides  and  railroads,  low  alluvial 
ground  burdening  streams,  ponds,  wet  ditches,  meadows,  fields,  wet  ledges  of 
bluffs,  thickets  and  green  ground  (Steyermark  1972:68). 

There  is  no  ethnographic  evidence  for  utilization  of  Viola  in  this  area. 
The  dog  tooth  violet  (Erythrenium  sp.)  were  eaten  raw  by  the  Winnebago  (Gil¬ 
more  1919:71). 

Zea  mays  (corn)  (n=l) 

One  fragmentary  kernel  which  has  been  tentatively  identified  as  corn  was 
recovered  from  the  30-40  cm  level  of  Feature  5.  It  was  not  possible  to 
identify  the  variety  of  corn.  Zea  mays  is  a  cultivated  crop  first  domesti¬ 
cated  in  the  region  of  central  Mexico  and  introduced  to  many  other  areas  in 
North  America.  Zea  mays  is  reported  by  Gilmore  (1919:71)  to  have  been  culti¬ 
vated  by  all  the  tribes  of  Nebraska  and  has  been  recovered  from  a  number  of 
archaeological  sites  in  Missouri  and  Kansas  from  the  Mississippian  time  period 
(Chapman: 1980) .  No  definitely  cultivated  plants  have  previously  been  identi¬ 
fied  from  May  Brook  phase  sites  and  the  question  of  horticulture  in  relation 
to  this  phase  is  still  open  though  it  appears  that  the  primary  adaptation  was 
a  hunting  and  foraging  strategy. 

Unidentified  (n=84) 

Eighty-four  seeds  were  identified  as  carbonized  but  were  too  fragmentary 
to  identify  or  had  no  surface  markings  or  other  characteristics  to  make  iden¬ 
tification  possible. 


Carbonized  Nutshell 

Twenty-eight  fragments  of  carbonized  nutshell  were  recovered  from  the 
general  excavation  and  flotation  samples  at  the  Bowlin  Bridge  site.  Of  these, 
13  were  identifiable  (Table  57). 
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Table  57.  Carbonized  nut  fragments  from  23JA38. 


Carya  sp.  (hickory)  (n=l) 

The  largest  percentage  of  nut  remains  from  the  site  were  hickory  with  the 
majority  identified  as  cordiformis . 

Three  species  of  hickory  are  present  in  Jackson  County  (Steyermark  1963: 
516-521).  cordiformis ,  (bitternut  hickory)  occurs  in  rich  and  alluvial 

soils,  C^_  ovata  (shagbark  hickory)  is  found  in  lowland  and  upland  woods  and  C . 
teyana  occurs  in  dry  rocky  upland  woods.  The  nut  of  the  hickory  is  available 
from  September  through  October. 

Carya  cordiformis  (bitternut  hickory)  (n=10) 

The  majority  of  the  hickory  nuts  from  the  Bowlin  Bridge  site  were  identi¬ 
fied  as  C^  cordiformis .  As  noted  previously  these  nuts  are  available  in 
October  and  the  species  is  found  on  rich  alluvial  soils.' 

Juglans  nigra  (black  walnut)  (n=2) 

Two  fragmentary  walnut  shells  were  recorded  from  Feature  2  and  Feature  4. 
According  to  Steyermark  (1963:510),  this  species  is  found  in  rich  woods  at  the 
base  of  slopes  or  bluffs,  in  valleys  along  streams,  and  in  open  and  upland 
woods.  The  nuts  are  available  in  October. 


DISCUSSION 


The  majority  of  the  carbonized  seeds  recovered  from  the  Bowlin  Bridge 
site  are  those  found  in  a  lowland  environment  which  is  occasionally  flooded. 
Ammannia  is  an  aquatic  plant,  amaranths,  chenopods,  spurge  and  violet  could  be 
found  in  alluvial  soils  or  disturbed  areas  along  streams.  The  purslane  and 
Jimson  weed  and  some  of  the  violets  can  be  found  in  rocky  areas  on  bluff  tops 
or  slopes  similar  to  those  near  the  site. 

In  general,  the  amaranths  and  ammannia  had  relatively  high  frequencies  of 
occurrence  (21-43  specimens)  and  could  be  considered  as  probably  subsistence 
items.  These  species  were  also  the  highest  frequency  plant  remains  at  the  May 
Brook  site  (23JA43)  Unit  III  occupation.  Also  high  in  frequency  at  May  Brook 
were  purslane  and  goosefoot,  both  of  which  were  recovered  at  Bowlin  Bridge. 

Most  of  the  species  are  available  in  the  summer  or  fall  and  the  majority 
are  available  during  August  through  October,  suggesting  a  fall  occupation. 

The  presence  of  a  number  of  carbonized  nut  fragments  also  suggests  a  fall 
occupation.  These  species  are  available  in  October  and  so  suggest  a  period  of 
occupation  in  the  late  fall.  They  also  suggest  that  the  locally  available 
mast  resources  played  a  role  in  the  subsistence  strategy  of  the  aboriginal 
inhabitants  of  the  site. 


SUMMARY  AND  INTERPRETATIONS 


The  Bowlin  Bridge  site  may  contain  two  chronologically  distinct  occupa¬ 
tions.  An  early  occupation  is  indicated  by  a  C-14  determination  of  2440^90 
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B.P.  (490  B.P.),  associated  with  Feature  1  at  the  southern  end  of  the  terrace. 
This  feature  is  spatially  separated  from  the  others  on  the  site  and  appears  to 
be  primarily  a  lithic  tool  production  area.  Faunal  remains  from  this  area 
were  extremely  limited,  consisting  of  only  two  unworked  bone  fragments  from 
the  plow  zone.  The  radiocarbon  date  places  this  portion  of  the  site  in  the 
Early  Woodland. 

Early  Woodland  habitations  are  poorly  known  in  the  Kansas  City  area.  The 
best  evidence  for  such  occupations  comes  from  the  Traff  site  (23JA159), 
located  about  4  km  upstream  from  23JA38.  Radiocarbon  dates  of  395t70  B.C. 
(UGA-2535)  and  505±80  B.C.  (UGA-2404)  are  associated  with  the  remnants  of  a 
full  range  of  domestic  activities.  According  to  the  number  and  variety  of 
artifacts,  the  Traff  site  probably  was  an  occupation  of  some  duration  and 
intensity  (Wright  1980).  Two  other,  smaller  sites  23JA40  and  23JA36  contain 
Early  Woodland  occupations.  At  23JA40,  this  period  is  indicated  by  a  C-14 
date  of  3501100B.C.  (UGA-1973).  Thi  s  site  consisted  of  a  series  of  small 

hearths  and  small  debitage  features  on  the  flood  plain  of  the  Little  Blue 
River.  Only  a  fragment  of  a  corner-notched  point  is  associated  with  the  Early 
Woodland  date.  A  C-14  date,  450185  B.C.  (UGA-1973),  also  indicates  an  Early 
Woodland  occupation  although  no  tools  or  ceramics  were  associated  with  the 
dated  sample  (Brown  and  Ziegler  1977).  Thus,  the  Bowlin  Bridge  site  is 
similar  to  23JA36  and  23JA40  as  far  as  the  Early  Woodland  occupations  are 
concerned:  they  are  small  habitations  which  do  not  indicate  intensity  of 
occupation  and  lack  direct  association  of  absolute  dates  and  culturally  diag¬ 
nostic  artifacts.  Nonetheless,  these  sites  and  the  larger  occupation  at  the 
Traff  site  add  an  important  dimension  to  habitation  characteristics  of  the 
recently  emerged  Early  Woodland  period  in  the  Little  Blue  River  drainage 
(Wright  1979). 

The  second  occupation  of  the  site  is  dated  on  the  basis  of  the  ceramic 
materials  at  the  site.  They  were  originally  attributed  to  the  Kansas  City 
Hopewell  (Brown  1977:46)  but  are  much  closer  in  most  attributes  to  the  ceram¬ 
ics  from  the  sites  of  the  recently  elucidated  May  Brook  phase  (Brown  1979, 
Schmits  1980).  The  majority  of  the  Middle  Woodland,  Kansas  City  Hopewell, 
ceramics  reported  from  the  local  area  are  plain  surfaced  and  tempered  with 
fine  grit  or  sand.  They  are  also  generally  relatively  thin  with  body  sherd 
thicknesses  of  around  6  mm  (Martin,  1976,  Shippee  1967,  Katz  1974,  Reeder 
1978).  Ceramics  from  the  Bowlin  Bridge  site  are  cordmarked  and  sherd  tempered 
with  body  thicknesses  averaging  8.6  mm.  These  are  similar  to  the  pottery 
recovered  from  the  May  Brook  phase  components  at  the  Black  Belly  site, 
23JA238,  and  at  the  May  Brook  site,  23JA43.  The  Bowlin  Bridge  body  sherds  are 
somewhat  thicker  than  those  of  the  other  two  sites  but  when  the  three  pottery 
samples  are  examined  together  the  similarities  are  confirmed.  The  ceramics 
from  the  May  Brook  site  and  those  from  the  Seven  Acres  are  similar  to  tl^pse 
from  Pomona  focus  sites  of  eastern  Kansas  (Schmits  1980).  The  small  size  of 
the  sample  from  23JA38  and  the  possibility  that  it  represents  only  one  vessel 
•  makes  intensive  statistical  comparison  of  this  material  to  others  unfeasible. 
The  small  ceramic  assemblage  and  its  spatial  limitation  on  the  site  is  one 
more  indication  that  the  site  was  likely  not  occupied  for  extended  periods  of 
time. 


The  cultural  affiliations  of  Feature  2  and  4  cannot  be  directly  ascer¬ 
tained  as  there  were  no  diagnostic  artifacts  or  datable  carbon  associated  with 
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either.  Both  of  these  features  are  located  north  of  Feature  5,  where  the 
ceramics  were  recovered,  and  these  three  areas  all  exhibit  markedly  different 
artifact  inventories  than  that  of  Feature  1. 

The  artifact  assemblage  of  Feature  1  was  characterized  by  a  large  number 
of  chipped  stone  tools  and  debitage  but  no  faunal  or  floral  remains  or  ceram¬ 
ics.  The  chipped  stone  tools  included  six  (46  percent)  of  the  13  bifacial 
artifacts  from  the  site  and  53  percent  of  the  edge  modified  tools. 

Feature  2  contained  only  a  small  lithic  sample,  much  of  which  was  tiny 
tool  sharpening  or  utilization  flakes,  but  there  was  definite  evidence  of  a 
hearth  associated  with  the  feature. 

Feature  4  was  characterized  by  a  heavy  lithic  concentration  with  faunal 
remains  and  charred  nut  and  seed  remains.  Chipped  stone  tools  consisted 
primarily  of  edge  modified  flakes  but  3  bifacial  tool  fragments  were  also 
recovered.  The  feature  is  definitely  associated  with  a  hearth  like  feature 
from  which  floral  remains  were  recovered. 

Feature  5  contains  only  a  small  lithic  sample  with  only  a  single  lithic 
tool  represented.  It  does,  however,  contain  96  percent  of  the  bone  from  the 
site  and  a  number  of  fragments  of  charred  nut  and  seed.  It  also  contained  all 
the  ceramics  from  the  site.  The  close  proximity  of  the  features  indicates 
that  Features  2,  4  and  5  are  probably  related  and  belong  to  the  Later  May 
Brook  phase  occupation  and  that  Feature  1  is  related  to  an  earlier  Woodland 
occupation  of  the  site. 


Lithic  Industry 

Lithic  manufacture  and/or  tool  maintenance  is  evidenced  in  varying  inten¬ 
sities  over  most  of  the  site.  Though  most  of  this  activity  appeared  to  take 
the  form  of  tertiary  stage  ..uiic  reduction,  some  on-site  secondary  stage 
reduction  is  evidenced  by  the  presence  of  four  cores  of  Winterset  chert. 

The  greatest  percentage  of  tools  from  the  site  are  marginally  retouched 
flakes.  Such  tools  require  little  or  no  preparation  and  would  not  likely  be 
curated  when  the  immediate  task  for  which  they  were  chosen  was  completed. 
This  is  a  pattern  common  to  the  majority  of  sites  in  the  Little  Blue  Valley 
and  is  probably  related  to  the  availability  of  workable  chert  in  the  area. 
The  lithic  procurement  option  utilized  over  most  of  the  prehistoric  period  in 
this  area  is  one  which  has  been  referred  to  elsewhere  as  a  casual  procurement 
strategy.  In  such  a  strategy  no  major  expenditure  of  effort  is  required  to 
travel  to  specific  quarries  and  mine  the  raw  material,  but  rather  the  material 
is  distributed  widely  in  easily  obtainable  form  and  can  be  procured  during  the 
course  of  other  activities.  This  is  the  case  with  the  cherts  of  the  Little 
Blue 'Valley.  Numerous  outcroppings  are  available  and  it  is  also  abundant  in 
colluvial  deposits  over  the  whole  area.  Associated  with  this  form  of 
procurement  is  a  heavy  dependence  on  unmodified  flakes  for  most  tool  appli¬ 
cations,  since  there  is  no  need  to  curate  or  maintain  tools  to  conserve  raw 
material . 
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The  edge  morphology  of  most  flake  tools  indicates  that  they  were  not 
being  utilized  for  flat  surface  work,  such  as  hide-working.  Most  have  working 
edges  which  are  too  small  or  improperly  situated  for  such  work.  They  appear 
to  have  been  utilized  in  working  some  type  of  wood  or  bone  shaft.  Both 
cutting  and  scraping  tools  are  represented. 

Although  few  examples  of  the  more  formalized  tool  categories  such  as 
bifacial  or  unifacial  scrapers  or  knives  were  recovered  from  the  excavations, 
their  presence  on  the  site  can  be  inferred  from  the  recovery  of  sizable 
numbers  of  small  tool  maintenance  and  utilization  flakes  of  both  local  and 
non-local  materials  from  the  deposits.  The  lack  of  such  tools  in  the  site 
inventories  seems  to  indicate  that  they  were  being  curated  and  removed  from 
the  site.  Those  formalized  tools  which  were  recovered  from  the  site  were  all 
bifaces  and  all  but  two  of  these  were  broken. 


Settlement  and  Subsistence  Characteristics 

Most  of  the  information  regarding  subsistence  strategies  and  dietary 
influences  come  from  the  May  Brook  component.  The  plants  and  animals  repre¬ 
sented  indicates  exploitation  of  locally  available  food  stuffs,  but,  due  to 
small  samples,  it  isn't  possible  to  infer  dietary  reliances.  The  strategy  of 
hunting  and  gathering  local  resources  is  one  that  was  well  established  during 
the  Late  Archaic  (ca.  1605  BC)  at  Nebo  Hill  (Reid  1978)  and  continued  well 
into  Woodland  and  Mississippian  times  in  the  Kansas  City  area. 

There  is  no  indication  that  either  the  Early  Woodland  or  May  Brook  com¬ 
ponents  represents  occupations  of  any  intensity.  This  determination  is  based 
on  comparisons  with  other  occupations.  Large  and/or  permanent  sites  are  often 
characterized  by  the  presence  of  dense  middens  and  trash  filled  storage  pits, 
such  as  those  at  the  Trowbridge  site  14WY1  (Bell  1976),  the  Young  site,  23PL4 
(Adair  1977)  and  Renner,  23PL1  (Wedel  1943).  In  addition,  Johnson  distin¬ 
guishes  permanent  Hopewell  villages  from  ancillary  special-purpose  camps  by 
examining  the  frequencies  of  artifact  categories:  a  site  with  20  categories 
compared  to  a  site  with  43  categories  indicates  that  a  small  range  of 
activities  occurred  at  the  former  (1976:9).  Similarly,  Campbell  (1968), 
Yellen  (1977)  and  Reid  (1978)  examined  artifact  categories  and  frequencies  to 
determine  duration  and  intensity  of  occupation.  The  limited  number  of  com¬ 
plete  and  broken  chipped-stone  tools,  absence  of  ground-stone,  trash-filled 
storage  pits  and  dense  cultural  middens  at  23JA38  indicates  that  is  was  a 
transient  settlement,  perhaps  for  brief  excursions  related  to  food 
procurement . 
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CHAPTER  XI 


MOUSE  CREEK  SITE  (23JAI04) 


David  H.  Jurney,  Jr. 


INTRODUCTION 


Site  23JA104  is  located  on  Mouse  Creek  about  2.5  km  southeast  from  its 
confluence  with  the  Little  Blue  River.  The  site  is  situated  on  a  low  terrace 
directly  to  the  east  of  a  meander  in  the  creek  (Fig.  117).  The  Mouse  Creek 
vicinity  is  characterized  by  sloping  uplands  to  the  west  and  east  and  a  low 
alluvial  flood  plain  to  the  west  and  south. 

The  site  was  reported  in  1973  by  Henry  Lang,  a  local  collector,  and 
officially  recorded  by  a  University  of  Kansas,  Museum  of  Anthropology  (KUMA) 
survey  crew  (Heffner  1974:23).  The  site  area  reported  by  Heffner  (1974) 
included  the  flood  plain  within  the  Mouse  Creek  meander  loop  at  an  elevation 
of  272.5  m  (894  ft)  and  a  portion  of  the  low  terrace  approximately  50  cm  above 
the  flood  plain  (Fig.  117).  Flood  channel  cuts  are  present  on  both  of  these 
topographic  features.  Lang's  artifact  collection  includes  grit-tempered 
pottery  sherds,  contracting  and  expanding  stemmed  projectile  points  and 
Sedalia-like  lanceolate  points  gathered  from  several  locations  (Lang,  personal 
communication).  It  is  not  certain  which  artifacts  are  from  the  area  of  the 
site.  The  University  of  Kansas  1973  survey  crew  was  not  able  to  obtain 
permission  to  collect  from  the  site;  but  the  KUMA  1976  survey  team  recovered  a 
grab  sample  of  41  artifacts  from  the  surface,  including  two  large  projectile 
points,  one  with  side  notches  and  one  with  corner  notches.  On  the  basis  of 
this  collection,  the  site  was  tentatively  assigned  to  a  Late  Archaic  cultural 
affiliation  (Brown  1977:99). 

The  1979  mitigation  program  at  Mouse  Creek,  23JA104,  had  the  following 
research  objectives:  (1)  determination  of  the  depth  and  extent  of  the  cul¬ 
tural  deposit,  (2)  delineation  of  stylistic  and  functional  tool  types, 
lithic  reduction  sequences,  and  thermal  alteration  of  raw  material  in  the 
artifact  assemblage,  (3)  determination  of  the  nature  and,  if  possible,  the 
season  of  occupation  at  the  site,  and  (4)  location  of  sources  of  lithic  raw 
materials.  These  research  objectives  were  implemented  by  the  hand  excavation 
of  test  units  and  two  block  excavations.  Diagnostic  artifacts  and  tools  were 
mapped  to  the  nearest  centimeter.  Flotation  samples  were  taken  to  recover 
microscale  floral  and  faunal  remains.  Several  units  were  subsampled  and  dry- 
screened  through  h  in  (6.4  mm)  mesh  screen.  Local  sources  of  chert  were 
investigated  and  samples  taken. 
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.  ENVIRONMENTAL  SETTING 


The  Mouse  Creek  site  is  located  on  the  upper  drainage  of  the  Little  Blue 
River,  approximately  60  km  south  of  the  confluence  of  the  Little  Blue  and 
Missouri  Rivers.  The  bedrock  geology  of  the  site  is  composed  of  the  Wea  shale 
and  Winterset  limestone.  Both  of  these  geologic  strata  have  been  heavily 
eroded.  Tan  and  blue  Winterset  cherts  are  available  in  the  hillside  regolith 
created  by  the  weathering  of  the  Winterset  limestone.  The  local  topography  is 
characterized  by  the  narrow  flood  plain  of  Mouse  Creek,  the  gently  sloping 
hillsides  and  extensive  rolling  uplands.  Minor  periods  of  brief  flooding 
could  be  expected  at  the  site  in  the  spring  and  early  summer.  The  location  of 
the  site  near  the  upper  valley  gradient  decreases  the  probabilities  of  frost 
and  severe  temperature  extremes  during  the  cool  seasons  of  the  year.  The  Soil 
Conservation  Service  has  mapped  the  soil  at  Mouse  Creek  as  a  Kennebec  silt 
loam  which  is  moderately  well  drained  and  has  formed  in  flood  plain  alluvium. 

Based  on  the  United  States  General  Land  Office  Surveys  conducted  in  1826, 
Mouse  Creek  was  located  in  a  narrow  zone  of  slope-upland  forest  surrounded  by 
upland  prairie.  Flood  plain  tree  species  were  limited  to  the  stream  banks. 
As  the  site  is  located  near  the  slope-upland  and  upland  prairie  fringe,  minor 
fluctuations  of  this  zone  and  plant  species  composition  can  be  expected  due  to 
climatic  perturbations  (Bryson  and  Wendland  1967).  The  1826  slope-upland 
forest  in  this  area  was  composed  of  dominant  black  and  white  oaks  with  some 
hickory,  linn  and  black  walnut.  Upland  prairie  grasses  and  forbs  were  present 
in  the  understory  vegetation.  Common  animals  in  this  zone  included  white¬ 
tailed  deer,  turkey,  squirrel,  cotton-tail,  raccoon,  opossum,  bear,  bison  and 
wapiti . 

The  edge  environment  in  the  vicinity  of  Mouse  Creek  provided  a  range  of 
food  resources.  Nuts  and  acorns  become  available  in  the  fall.  Grasses  and 
forbs  also  provided  large  quantities  of  seeds  in  the  summer  and  fall.  In  the 
fall  certain  species  of  animals  such  as  deer,  turkey,  bison  and  squirrels 
undergo  gains  in  body  weight,  congregate  in  herds  and  flocks  and  were  known 
historically  to  migrate  at  this  season  between  upland  prairie  and  the  slope- 
upland  forest  (McKinley  1960,  Schorger  1966).  The  location  of  the  site  near 
the  drainage  of  the  Little  Blue  allowed  ready  access  to  upland  prairie  and 
slope-upland  forest  resources.  The  proximity  of  Mouse  Creek  provided  a 
dependable  source  of  water  in  all  but  the  most  severe  periods  of  drought. 


DESCRIPTION  OF  INVESTIGATIONS 


Heavy  weed  cover  obscured  visibility  during  the  initial  reconnaissance  of 
23JA104.  The  vegetative  cover  was  removed  by  mowing  and  plowing  the  reported 
area  of  the  site  inside  the  meander  and  a  portion  of  the  low  terrace  northeast 
of  the  meander.  Artifacts  were  noted  only  on  the  low  terrace. 

All  excavation  units  were  laid  out  in  reference  to  true  north.  As  the 
flood  plain  had  been  included  in  the  site  area  (Heffner  1974;  Brown  1977), 
four  one  by  two  m  test  units  were  placed  on  the  flood  plain  (Fig.  118).  Test 
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unit  depths  ranged  from  50  to  90  cm  below  the  surface,  but  no  prehistoric 
cultural  materials  were  recovered. 

Five  one  by  two  m  and  two  one  by  one  m  test  units  were  then  excavated  on 
the  low  terrace.  The  subsurface  site  limits  corresponded  with  the  surface 
distribution  of  artifacts  shown  in  Figure  118.  Two  block  excavations,  19  sq  m 
and  12  sq  m,  were  laid  out  over  the  most  productive  one  by  two  m  units  (Fig. 
119).  The  0-20  cm  level,  corresponding  to  the  plow  zone,  was  removed  as  one 
level.  Each  one  m  unit  within  the  block  excavations  was  then  excavated  in  10 
cm  levels  below  ground  surface.  Proveniences  of  tools,  cores,  and  pottery 
sherds  were  recorded  to  the  nearest  cm.  Six  one  by  one  m  units  in  Block  A 
were  dry  screened  through  a  6.4  mm  ( \  in)  mesh  screen.  Soil  samples  were 
saved  from  three  one  by  one  m  units  in  Block  A  and  from  all  units  in  Block  B 
for  flotation  and  waterscreening  in  the  laboratory.  Soil  samples  for 
flotation  and  waterscreening  ranged  from  1.5  liters  to  25  liters.  A  total  of 
91  liters  of  soil  matrix  was  processed.  Based  on  the  subsurface 
investigations  at  Mouse  Creek,  it  is  estimated  that  the  site  covered  an  area 
of  3800  sq  m,  somewhat  smaller  than  the  previously  reported  area. 


Stratigraphy 

The  flood  plain  of  Mouse  Creek  is  a  recent  alluvial  deposit  consisting  of 
laminated  silts.  The  three  strata  were  found  in  the  test  unit  excavated  in 
the  flood  plain  meander  loop  west  of  the  site.  These  strata  have  gradational 
contacts.  The  uppermost  stratum  is  a  dark  brown  silt  with  weak  granular 
structure  and  gray  silt  laminae  present.  This  stratum  extends  35-40  cm  below 
the  surface  with  no  evidence  of  a  plow  zone.  The  middle  stratum  is  a  very 
dark  grayish-brown  silt  with  gray  silt  lamina  and  a  weak  granular  texture. 
The  matrix  is  similar  to  the  upper  unit,  but  light  silt  bands  are  more  abun¬ 
dant.  The  lowest  stratum  is  a  very  dark  grayish-brown  clayey  silt  with  a  weak 
subangular  blocky  structure.  Clay  skins  are  present  on  ped  surfaces.  Clay 
skins  are  evidence  of  soil  development.  The  upper  two  strata  are  probably 
recent,  while  the  lower  stratum  was  developed  earlier.  No  prehistoric  cul¬ 
tural  material  was  recovered  from  any  of  these  flood  plain,  meander  loop 
strata . 

The  stratigraphy  of  the  terrace  fill  in  Block  B  revealed  three  alluvial 
strata  which  have  a  different  soil  structure  than  the  flood  plain  deposits 
(Fig.  120).  The  upper  stratum  (0-28  cm)  is  a  dark  brown  silt  loam  with  fine 
subangular  peds.  The  fine  soil  structure  probably  results  from  cultivation. 
Some  lighter  colored  mottling  and  grains  of  ferruginous  precipitates  are 
present.  The  middle  stratum  is  an  irregular  band  of  lighter  brown  silt  loam 
with  a  fine  subangular  blocky  structure.  Reddish  brown  grains  are  common. 
Some  darker  mottling  is  present.  The  thickness  of  the  stratum  varies  from  10 
to  13  cm.  The  lowest  stratum,  which  extends  to  the  base  of  the  excavation,  is 
a  dark  yellowish  brown  silty  clay  with  orange  mottling.  Clay  skins  occur  on  a 
structure  of  medium  subangular  blocky  peds.  Reddish  brown  and  very  dark  brown 
grains  are  common. 

The  east  wall  profile  of  Block  B  consists  of  two  strata.  The  upper 
stratum  (plow  zone)  is  a  dark  brown  silt  loam  about  20  cm  in  depth.  The  lower 
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Figure  120.  Profile  of  Block  B  at  23JA104 


stratum  is  a  dark  grayish-brown  silty  clay  loam.  The  structure  consists  of 
small,  subangular  blocky  peds  with  clay  skins.  Red  and  black  grains  occur 
throughout  and  a  few  silt  lenses  are  present.  The  profile  ends  at  60  cm  below 
the  surface. 

Prehistoric  cultural  occupation  at  Mouse  Creek  was  limited  to  alluvial 
terrace  deposits  which  were  elevated  above  floodwaters  in  all  but  the  most 
severe  floods.  The  flood  plain  within  the  meander  loop  west  of  the  site  con¬ 
sists  of  over-bank  deposits.  The  lowest  stratum  in  the  flood  plain  exhibits 
some  soil  development  and  may  correlate  in  age  to  the  terrace  fill.  The  upper 
strata  within  the  flood  plain  postdate  the  prehistoric  occupation  of  the  site. 


ARTIFACT  ASSEMBLAGE 


A  total  of  1087  artifacts  were  recovered  from  23JA104  (Table  58).  The 
artifact  assemblage  consists  of  eight  ceramic  sherds,  45  chipped  stone  arti¬ 
facts,  496  pieces  of  manufacturing  debris,  six  ground  stone  tools  and  frag¬ 
ments,  14  minerals,  497  unworked  stones,  two  charred  nut  hulls  (possibly 
hazelnut),  two  pieces  of  bone,  two  uncarbonized  nutshells  (walnut  and  hickory) 
and  15  historic  artifacts  (coal,  glass,  ceramic,  and  metal). 


Ceramics 


Rim  Sherds  (n=l) 

One  rim  sherd  was  recovered  from  the  40-50  cm  level  in  Block  A.  This 
sherd  was  tempered  with  grit  (crushed  rock)  and  quartz  with  incidental  inclu¬ 
sion  of  sherd  or  grog.  The  surface  is  extremely  eroded,  but  was  apparently 
smoothed.  This  sherd  was  from  a  globular  to  subconical  jar  with  an  everted 
rim,  an  orifice  diameter  of  15  cm  and  approximately  a  20-30  liter  capacity 
(Fig.  121a).  The  color  is  a  uniform  very  dark  gray  indicating  a  reducing 
firing  atmosphere.  The  sherd  is  5.9  mm  thick. 

Body  Sherds  (n=7) 

Seven  small  body  sherds  were  recovered.  Three  were  recovered  in  the  30- 
40  cm  level  of  Block  A.  One  was  recovered  from  the  0-20  cm  level  and  three 
from  the  20-30  cm  level  in  Block  B.  Three  sherds  are  orange-red,  indicating 
an  oxidizing  firing  atmosphere,  and  four  are  dark  brown,  indicating  a  reducing 
firing  atmosphere.  All  sherds  are  tempered  with  quartz  sand,  grit,  and  sherd 
or  grog.  Mean  sherd  thickness  is  8.2  mm  with  a  1.6  mm  standard  deviation. 
The  body  sherds  were  thicker  in  order  to  support  the  vessel  walls  during 
manufacture  and  firing. 


Chipped  Stone  Tools 

Twenty  chipped  stone  tools  are  made  of  blue  Winterset  chert,  and  22  are 
made  of  tan  Winterset  chert.  One  tool  fragment  is  a  white  chert.  Both  blue 
and  tan  Winterset  are  locally  available,  while  the  white  chert  is  non-local 
(exotic)  to  the  Kansas  City  Area. 
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Table  58  •  (continued)  The  artifact  assemblage  from  Mouse  Creek  (23JA104). 


TOTAL  62  103  109  63  7  132  122  1 


c 


Figure  121. 


5  cm 


Ceramics  and  groundstone  tools  from  23JA104: 
(b-c)  nutting  stones,  (d)  mano. 


(a)  rim  sherd, 
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Bifacial  Tools 


Bifacial  tools  (Table  59)  include  three  fragmentary  projectile  points, 
one  knife  or  preform,  one  scraper,  and  six  fragments;  these  comprised  30 
percent  of  the  chipped  stone  assemblage  recovered  at  Mouse  Creek.  Four  biface 
fragments  ranging  in  thickness  from  0.5  to  0.9  cm  are  thought  to  represent 
broken  projectile  points.  Five  bifacial  tools  were  made  of  local  blue 
Winterset  chert,  five  from  locally  derived  tan  Winterset  chert  (two  of  which 
had  been  heat  treated),  and  one  small  fragment  of  a  projectile  point  from  a 
non-local  white  chert.  These  tools  probably  functioned  as  piercing  and 
cutting  implements,  and  were  curated  until  broken  beyond  repair. 

Projectile  Points  (n=3) 

Only  three  bifacial  artifacts  can  be  definitely  identified  as  projectile 
points.  Of  these,  two  are  point  tips  which  are  triangular  in  outline.  One 
projectile  point  (Fig.  122b)  is  a  triangular  corner-notched  or  expanding- 
stemmed.  This  artifact  has  a  longitudinal  fracture,  and  attempts  were  made  to 
resharpen  it. 

Biface  Knife  ( n= 1 ) 

A  thick  tabular  flake  of  Winterset  chert  exhibits  a  bifacially  flaked 
edge  (Fig.  122e).  Intermittent  attritiuu  wear  and  light  step  fracturing 
indicates  likely  use  as  a  heavy  duty  cutting  implement. 

Biface  Scraper  (n=l) 

One  biface  exhibits  lateral  step  fractures,  which  are  interpreted  to 
represent  scraping  wear.  This  tool  exhibits  irregular  primary  flaking.  There 
is  a  lack  of  marginal  retouch  or  edge  wear.  Four  biface  fragments  measure 
under  one  cm  in  thickness.  These  fragments  exhibit  patterned  primary  flaking 
and  may  have  been  used  as  projectile  points  or  as  knives. 

Marginally  Retouched  Tools 

Seventy  percent  of  the  chipped  stone  tool  assemblage  consisted  of  uni- 
facially  edge-modified  flakes.  Forty-eight  percent  of  these  tools  were  made 
of  blue  Winterset,  and  52  percent  were  tan  Winterset  chert.  Eight  flakes 
exhibit  heat  discoloration. 

Scrapers  (n=4) 

Four  flakes  exhibit  at  least  one  lateral  edge  with  extensive  step  frac¬ 
tures  that  are  interpreted  as  scraping  wear  (Fig.  122c,f).  Three  tools 
exhibit  only  scraping  wear,  while  the  fourth  exhibits  accessory  edge  attri¬ 
tion. 

Edge-Modified  Flakes  (n=28) 

These  tools  have  one  or  more  modified  edges  or  retouched  margins;  des¬ 
criptive  data  for  them  is  presented  in  Table  60.  Eleven  tools  have  concave 
areas.  Twenty-six  have  straight  to  convex  margins.  These  tools  probably 
served  to  cut  and  scrape  materials  (Fig.  122a, g-i),  were  fortuitously  used, 
and  then  discarded.  Although  several  flakes  showing  marginal  retouch 
possessed  sharp  projections,  none  of  these  had  apparently  been  used  as  per¬ 
forating,  engraving,  or  incising  tools  for  working  wood  or  bone. 
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Table  59  .  Descriptive  data  for  bifacial  tools  recovered  from  23JA104. 
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Lithic  Manufacturing  Debris 


The  lithic  manufacturing  debris  from  Mouse  Creek  consists  of  cores,  waste 
flakes  and  shatter,  all  of  blue  and  tan  Winterset  cherts.  Small  resharpening 
flakes  and  shatter  were  the  only  cultural  artifacts  recovered  in  the  flotation 
samples.  These  artifacts  were  concentrated  in  Block  B,  primarily  Unit  E574, 
N580  at  a  depth  of  50  cm.  Such  remains  were  present,  but  rare  in  Block  A. 

Cores  (n=2) 

Two  tan  Winterset  cobbles  were  recovered,  one  in  Block  B  (Fig.  122d)  and 
one  in  a  test  unit.  These  artifacts  show  the  presence  of  striking  platforms 
and  flake  removal  surfaces.  Descriptive  data  for  the  cores  is  summarized  in 
Table  61.  One  core  is  prismatic  in  outline  and  the  other  tabular.  Both  have 
cortex  present  on  one  surface.  Neither  has  been  heated. 

Flakes  and  Shatter  (n=496) 

A  total  of  496  unidentified  flakes  and  angular  pieces  of  chert  were 
recovered  from  the  site.  There  are  approximately  equal  numbers  of  blue  and 
tan  Winterset  chert. 


Ground  Stone  Tools 

Several  ground  stone  tools  were  recovered  in  Block  A,  Block  B,  and  one 
test  unit  at  23JA104.  One  tool  was  made  from  a  local  iron  rich  Wea  shale 
piece  and  five  were  fine-grained  micaceous  sandstones  not  indigenous  to  the 
Mouse  Creek  vicinity. 

Mano  (n=l) 

One  9.2  by  5.1  by  3.3  cm  sandstone  tool  fragment  exhibited  a  flat  surface 
thought  to  be  used  as  an  abrasive  used  to  grind  seeds  (Fig.  121d).  By  the  use 
of  light  diffraction,  a  linear  groove  was  noted,  indicating  that  the  tool  was 
also  used  to  sharpen  bone,  antler,  or  wood  implements. 

Nutting  Stones  (n=2) 

Two  tools,  one  of  shale  and  one  of  sandstone,  were  recovered  which 
exhibited  pits  on  one  of  their  surfaces  (Fig.  121b-c).  The  sandstone  specimen 
was  fragmentary,  yet  exhibited  three  pits  which  respectively  measured  3.7, 
2.9,  and  2.9  cm  in  diameter  and  1.1,  0.7,  and  0.7  cm  in  depth.  The  shale  tool 
was  a  complete  slab  11  by  10  by  3.5  cm  with  one  pit  3  cm  in  diameter  and  0.8 
cm  deep.  Possible  functions  for  these  tools  include  nut  cracking,  use  as 
anvils,  or  in  some  type  of  bone,  antler  or  wood  tool  manufacturing  process. 

Sandstone  Fragments  (n=3) 

Three  fragments  of  fine-grained  micaceous  sandstone  were  recovered  at 
Mouse  Creek.  These  specimens  may  have  served  as  abraders,  either  in  mineral 
pigment  preparation  or  manufacture  of  wood,  bone,  or  antler  tools.  None 
exhibited  wear  patterns. 


Minerals 

Minerals  recovered  include  14  fragments  of  hematite;  these  may  have  been 
used  to  produce  paints  or  pigments.  However,  all  specimens  were  unworked  and 
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*Material  type:  (BWS)  Blue  winterset,  (TWS)  Tan  winterset 
**Edge  wear:  (A)  Attrition,  (S)  Step  fractures 
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Table  61.  Descriptive  data  for  cores  recovered  from  23JA104. 
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may  have  been  incidental  inclusions  in  the  alluvial  deposit  upon  which  the 
site  was  located.  Many  small  mineral  concretions  were  recovered  in  the 
flotation  samples. 

Forty-six  percent  of  the  artifacts  recovered  at  23JA104  were  unworked  and 
unheated  stones.  These  stones  may  have  been  deposited  at  the  site  during 
floods  or  may  have  been  used  as  hearthstones. 


Organic  Remains 

Two  unidentifiable  carbonized  nut  hulls  were  recovered  in  Block  A.  One 
bone  fragment  was  recovered  in  Block  A,  and  one  in  a  terrace  test  unit.  These 
remains  were  the  only  organic  debris  recovered  at  the  site  which  probably 
represent  prehistoric  foods,  even  though  one  nut  hull  and  one  bone  were 
recovered  in  the  plow  zone. 

One  uncarbonized  walnut  and  one  uncarbonized  hickory  nut  were  recovered 
in  the  plow  zone.  These  were  ur.  ioubtedly  recent  intrusions  into  the  soil. 
Uncarbonized  seeds  and  plant  remains  were  common  in  all  flotation  samples. 


Historic  Artifacts 

Historic  artifacts  were  recovered  throughout  the  site,  primarily  in  the 
plow  zone,  but  occurred  as  deep  as  20-30  cm  in  Block  A  and  40-50  cm  in  one 
terrace  test  unit.  These  artifacts  included  coal,  glass,  a  porcelain  frag¬ 
ment,  and  machine  cut  and  wire  nails.  These  artifacts  may  have  been  derived 
from  an  unreported  tenant  house  or  other  type  of  historic  structure  at  the 
site . 


Flotation  Sample 

Standard  four  liter  flotation  samples  were  systematically  taken  from  the 
excavation  units  in  the  two  block  excavations  at  Mouse  Creek.  Units  were 
selected  according  to  a  checkerboard  sampling  strategy.  A  sample  from  each  10 
cm  level  within  the  selected  units  was  then  floated,  excluding  the  10-30  cm 
plow  zone.  Twenty-seven  samples  were  floated. 

The  30-40  cm  and  40-50  cm  levels  contained  predominantly  uncarbonized 
seeds,  plant  stems,  grass  fibers  and  root  hairs  in  all  units  sampled.  In 
addition  two  beetles,  several  gastropods,  and  a  limited  amount  of  lithic 
debitage  were  recovered. 

The  seeds  recovered  in  the  flotation  sample  are  interpreted  as  being 
intrusive  into  the  archaeological  deposit  at  the  site.  The  large  amount  of 
uncarbonized  plant  remains  indicates  that  ongoing  biological  processes  such  as 
rodent  and  insect  tunnelling  have  introduced  these  seeds  deeply  into  the  site. 
No  cultural  features  were  encountered  which  contained  sealed  and  preserved 
prehistoric  food  remains. 
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Several  samples  of  representative  seeds  were  selected  for  analysis  to 
determine  the  species  present.  As  these  seeds  are  not  prehistoric,  it  was 
deemed  unnecessary  to  identify  all  samples.  Uncarbonized  plant  remains 
include  Elymus  sp.  (wild  rye),  Aesculus  glabra  (Ohio  buckeye),  Amaranthus  sp., 
Portulaca  mundala  (purslane),  Veronica  peregrina ,  Muhlenbergia  sp.,  Panicum 
sp.,  and  Ammannia  sp.  Numerous  small  unidentified  round  seeds  were  present. 
A  small  percentage  of  these  seeds  produce  carbon  smears  and  can  be  crushed. 
These  were  the  only  carbonized  remains  and  are  apparently  intrusive. 


DISCUSSION  AND  INTERPRETATIONS 


The  Mouse  Creek  site,  23JA104,  is  located  near  the  upper  drainage  of  the 
Little  Blue  River.  The  site  is  situated  on  a  low  terrace  in  a  meander  loop  of 
the  upper  Mouse  Creek.  Local  tan  and  blue  Winterset  cherts  are  available  from 
the  hill  slopes.  The  prehistoric  vegetation  of  the  area  was  composed  of  a 
narrow  zone  of  slope-upland  forest  along  the  valley  wall,  with  some  flood 
plain  plant  species  along  the  creek.  Upland  prairie  dominated  the  surrounding 
landscape . 

The  ceramic  assemblage  recovered  from  the  site  is  typical  of  the  Middle 
to  Late  Woodland  periods.  The  grit  and  sherd  temper  *od  everted  rim,  globular 
vessel  have  been  identified  in  this  temporal  context  .11  the  Kansas  City  Region 
(Shippee  1967,  Martin  1976,  Reeder  1978).  The  grit  tempering  material  is 
primarily  quartz  and  metamorphic  sands  which  can  be  found  in  the  glacial  till 
deposits  of  the  region,  in  eroded  slopes  and  creek  beds  that  have  been  cut 
through  glacial  morraines  paralleling  the  Missouri  River  (Shippee  1967:4). 
They  are  not  found  in  the  vicinity  of  23JA104.  In  one  sherd,  the  presence  of 
mineral  concretions  typical  of  the  terrace  deposits  at  the  site  may  indicate 
the  use  of  local  silty  clays  in  the  manufacture  of  some  of  the  pottery, 
although  such  concretions  are  widespread  in  the  region. 

One  diagnostic  corner-notched  projectile  point  is  a  type  similar  to  the 
Woodland  Manker  form  which  dates  between  A.D.  1  and  A.D.  350  (White  1968:71- 
72,  Bell  1976:34).  This  point  was  broken  during  use  and  attempts  were  made  to 
resharpen  it. 

Lithic  concentration  indices,  calculated  by  dividing  the  excavation  area 
by  lithic  artifact  totals,  indicate  differential  use  of  the  site  in  the 
production  of  stone  tools.  Block  B  has  an  artifact  concentration  index  of  47 
and  is  interpreted  as  an  area  of  extensive  stone  tool  manufacture.  Block  A 
has  a  concentration  index  of  17.3,  and  the  test  units  have  a  10.2  concentra¬ 
tion  index. 

Ground  stone  tools  and  minerals  were  distributed  rather  evenly  throughout 
the  site.  Historic  remains  were  concentrated  in  Block  A.  Plant  food 
processing  occurred  throughout  the  site.  Minerals  may  have  been  raw  material 
for  the  manufacture  of  paint  or  pigment.  Conversely,  these  minerals  may  be 
natural  by-products  from  the  weathering  of  limestone  geologic  strata  in  the 
area. 
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Although  the  artifact  sample  from  the  site  is  small,  it  represents  a 
relatively  homogeneous  collection  dating  to  the  latter  part  of  the  Middle 
Woodland  period  (A.D.  1-400).  Earlier  cultural  components  were  reported  from 
surface  investigations  at  the  site  (Heffner  1975;  Brown  1977),  but  no  evidence 
for  these  occupations  was  recovered  in  our  investigation.  The  area  encom¬ 
passed  by  the  Woodland  occupation  is  estimated  at  approximately  3800  sq  m, 
based  on  subsurface  archaeological  evidence.  The  artifacts  from  Blocks  A  and 
B  and  the  test  units  on  the  terrace  indicate  a  short  time  span  and  can  be 
treated  as  the  products  of  one  culture.  Based  on  the  relative  scarcity  of 
complete  tools  and  slight  development  of  an  occupational  midden,  the  site 
represents  a  short  term,  possibly  seasonal,  habitation.  Apparently,  those 
tools  that  required  intensive  labor  in  manufacture  were  curated  by  the  site 
inhabitants  and  were  taken  with  them  when  they  left  the  site. 

Distinct  activity  areas  are  evident  in  the  1979  excavations.  Block  B  was 
an  area  of  lithic  manufacturing,  as  evidenced  by  the  recovery  of  many  small 
resharpening  flakes.  The  vast  majority  of  bifacial  tools  were  recovered  in 
Block  B,  primarily  between  20  and  40  cm  below  the  ground  surface.  Although 
several  lithic  tools  were  recovered  in  Block  A,  the  most  significant  artifacts 
recovered  there  were  pottery  sherds,  possibly  indicating  food  processing 
activities  in  this  area.  The  one  rim  sherd  that  was  recovered  at  the  site  was 
extremely  large  relative  to  the  other  ceramic  sherds  and  was  recovered  at  a 
depth  of  44  cm  near  the  base  of  the  occupational  midden.  This  artifact  had 
undergone  little  subsequent  breakage  due  to  cultural  activities  or  trampling 
after  it  had  been  initially  broken.  This  may  indicate  rather  rapid  burial  of 
the  artifact  or  abandonment  of  the  living  surface  upon  which  it  was  deposited. 
The  ground  stone  mano  and  nutting  stones  indicate  that  food  processing  acti¬ 
vities  and  manufacture  of  wood,  bone  and  antler  tools  occurred  throughout  the 
site . 


The  results  of  the  investigation  at  Mouse  Creek  (23JA104)  indicate  that 
the  cultural  affiliation  and  site  function  within  the  Middle  Woodland  settle¬ 
ment  pattern  is  similar  to  the  Woodland  component  at  the  Sohn  site,  23JA110 
(Reeder  1978).  Relatively  fewer  artifacts  and  artifact  types  were  recovered 
at  Mouse  Creek  than  at  the  Sohn  site.  The  area  of  the  Woodland  occupation  at 
the  Sohn  site  was  estimated  by  Reeder  (1978)  to  be  5000  m^,  only  slightly 
larger  than  the  3848  sq  m  determined  for  the  Mouse  Creek  Woodland  occupation. 

Site  23JA104  is  interpreted  to  represent  a  short  term,  seasonally 
occupie  small  village  of  the  late  Middle  Woodland  period.  Investigations  at 
the  site  have  revealed  that  the  site  fits  the  pattern  typical  for  sites  of 
this  period  to  be  small  villages  located  on  small  tributary  streams  often  near 
their  sources  (Johnson  1976:9). 

In  summary,  the  1979  investigations  at  Mouse  Creek  documented  the  occupa¬ 
tion  of  the  site  by  a  Middle  to  Late  Woodland  cultural  group  or  groups.  The 
site  may  have  been  occupied  seasonally  for  prolonged  periods.  Ceramics 
present  at  the  site  and  the  development  of  an  occupational  midden  indicate 
some  type  of  habitation  at  the  site.  Hunting,  plant  food  processing  and 
stone,  wood,  and  bone  tool  manufacturing  activities  are  indicated  by  artifacts 
recovered  from  the  site.  There  is  considerable  evidence  that  the  site  was 
occupied  by  Middle  to  Late  Woodland  cultural  groups  indigenous  to  the  Little 
Blue  Valley. 
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CHAPTER  XII 


EXCAVATIONS  AT  23JAI12 


David  H.  Jurney,  Jr. 


INTRODUCTION 


Site  23JA112  is  located  on  a  low  alluvial  valley  bottom  in  the  Little 
Blue  River  flood  plain  south  of  a  confluence  of  a  small  tributary  stream.  The 
site  is  in  Longview  Lake  Tract  Number  123  (Fig.  123).  The  site  has  been 
leveled  by  surface  contouring  for  the  Longview  Lake  and  will  be  in  the 
permanent  flood  pool. 

23JA112  was  initially  recorded  by  Reid  (1975).  Surface  debris  was  noted 
over  an  area  of  4000  sq  m  along  with  quantities  of  alluvially  deposited  chert 
and  limestone  gravel.  One  small  Snyders-like  point,  one  thin  biface,  and  one 
large  biface  tip  were  recovered.  These  were  interpreted  to  indicate  a  Middle 
Woodland  cultural  affiliation  (Reid  1975:55-56).  23JA112  was  relocated  by 
Brown  in  1976.  Several  flakes  and  one  Nebo  Hill-like  point  were  recovered, 
suggesting  a  multi-component  Late  Archaic  and  Middle  Woodland  affiliation 
(Brown  1977:90).  Brown's  recommendation  for  further  investigation  of  the  site 
consisted  of  extensive  excavation  (1977:125). 

Since  23JA112  fell  within  the  right-of-way  for  the  Longview  Lake  Sewer 
Interceptor,  the  site  was  later  scheduled  for  testing  in  1979  under  terms  of  a 
contract  with  the  University  of  Kansas  (Wright  1979).  Based  on  the  site  map 
and  location  of  the  test  units,  it  appears  that  site  23JA169,  located  several 
hundred  m  north  and  across  an  intermittent  stream,  was  tested.  Four  test 
units  and  widely  distributed  soil  probes  yielded  little  subsurface  remains  at 
23JA169,  and  extensive  excavations  at  this  locality  were  deemed  unwarranted 
(Wright  1979:55).  The  1979  excavations  at  23JA112  consisted  of  the  hand 
excavation  of  test  units  and  a  block  excavation.  Diagnostic  artifacts  and 
tools  were  mapped  to  the  nearest  cm.  Local  sources  of  chert  were  investigated 
and  samples  taken.  Flotation  samples  were  taken  to  recover  micro-scale  floral 
and  faunal  remains. 


ENVIRONMENTAL  SETTING 


23JA112  is  located  in  the  upper  Little  Blue  Valley,  approximately  52  km 
south  of  the  confluence  of  the  Little  Blue  and  Missouri  Rivers,  on  a  low  knoll 
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Figure  123.  Plan  view  of  excavations  at  23JA112. 
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within  the  Little  Blue  flood  plain.  The  valley  walls  are  composed  of  talus 
slopes  and  occasional  outcrops  of  Bethany  Falls  and  the  lower  Winterset 
limestones.  The  flood  plain  is  composed  of  redeposited  shale,  chert,  and 
limestone  gravel  bars  and  alluvial  silt  deposits.  The  local  topography  is 
characterized  by  low  seasonally  wet  areas,  the  slightly  elevated  knoll  upon 
which  the  site  is  located,  a  small  tributary  stream  north  of  the  site  at  the 
foot  of  the  valley  wall,  and  the  meandering  Little  Blue  River  south  and  east 
of  the  site  (Fig.  123). 

The  Winterset  and  Argentine  limestones  provide  locally  available  chert 
resources.  Tan  Winterset  chert  is  the  dominant  and  most  readily  available 
lithic  resource,  derived  from  the  lower  Winterset  limestone  along  the  upper 
slopes  of  the  valley.  Argentine  and  blue  and  tan  Winterset  cherts  are 
available  as  stream  gravels. 

The  prehistoric  selection  for  the  location  of  23JA112  in  the  flood  plain 
necessitated  the  consideration  of  several  climatic  parameters.  The  site  would 
have  been  subject  to  brief  seasonal  flooding  from  March  to  June.  Due  to  the 
cold  air  drainage  phenomenon  during  the  cool  seasons  of  the  year,  the  site 
location  would  have  a  high  probability  of  frost  and  temperature  extremes 
(Decker  1955).  The  Soil  Conservation  Service  has  mapped  the  soil  at  23JA112 
as  a  Kennebec  silt  loam  which  is  moderately  well  drained  and  has  formed  in  a 
flood  plain  alluvium. 

The  United  States  General  Land  Office  Surveys  conducted  in  1826  indicate 
that,  at  that  time,  the  site  was  located  in  a  flood  plain  forest.  Inter¬ 
spersed  areas  of  aquatic  and  lowland  prairie  zones  may  have  been  present  but 
were  not  mapped  or  described  in  the  GLO  field  notes.  As  the  site  is  located 
in  the  center  of  the  flood  plain  forest  near  a  reliable  water  source,  climatic 
perturbations  would  not  have  significantly  altered  this  vegetation  zone  during 
the  last  several  thousand  years.  The  1826  flood  plain  forest  was  composed  of 
dominant  white  and  black  oak,  linn,  pawpaw,  hickory,  hackberry,  walnut,  maple, 
and  sycamore.  Dense  understory  vegetation  characterizes  the  flood  plain 
forest.  Common  animal  species  included  white-tailed  deer,  turkey,  passenger 
pigeon,  squirrel,  cottontail,  raccoon,  opossum,  and  black  bear.  Bison  and 
wapiti  were  seasonally  present,  but  uncommon.  Several  of  these  species  were 
known  historically  to  migrate  between  upland  prairie  and  lowland  hardwood 
environments  (McKinley  1960). 

The  local  environment  of  the  site  is  characterized  by  the  abundance  of 
leafy  plant  foods  in  the  spring  and  summer.  This  season  is  also  characterized 
by  frequent,  though  brief,  floods.  The  most  favorable  seasons  of  the  year  for 
occupation  of  the  site  are  early  spring,  late  summer,  and  fall.  Other 
considerations  may  have  been  the  availability  of  lithic  resources  and  water, 
demographic  arrangement  of  cultural  groups,  or  procurement  of  plant  or  animal 
foods  by  specialized  work  groups. 


DESCRIPTION  OF  THE  SITE  AND  INVESTIGATIONS 


The  1979  investigations  conducted  at  23JA112  by  SSI  were  based  on  the 
mitigation  recommendations  of  Brown  (1977).  These  investigations  included  the 
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opening  of  a  series  of  test  units  to  determine  the  extent  of  cultural  remains, 
a  block  excavation  in  the  area  of  concentrated  cultural  debris,  and  two 
backhoe  trenches  to  check  for  the  presence  of  buried  cultural  deposits  (Fig. 
123).  Eight  one  by  one  m  test  units  were  excavated  in  the  area  of  surface 
scatter  designated  by  Reid  (1975)  as  23JA112.  Eleven  contiguous  units  were 
then  excavated  adjacent  to  the  unit  with  the  deepest,  most  concentrated 
cultural  debris  (Fig.  124).  Trench  1,  a  25  m  long,  1.5  m  deep  backhoe  trench, 
was  dug  to  the  south  through  the  center  of  the  site.  This  trench  in 
conjunction  with  the  test  units  revealed  that  subsurface  cultural  debris  was 
distributed  in  the  area  shown  in  Figure  123.  Trench  2,  a  41  m  long,  2.5  m 
deep  backhoe  trench,  was  dug  to  the  east  off  the  knoll  (Fig.  123)  and  within 
the  site  area  as  defined  by  Reid  (1975).  This  trench  indicated  the  presence 
of  layered  gravel  deposits  throughout  the  trench  profile.  Based  on  this  data, 
this  portion  of  the  site  as  defined  by  Reid  (1975)  consists  of  redeposited 
cultural  material. 

All  excavation  units  were  hand  dug.  Flotation  samples  were  taken  from 
each  10  cm  level  within  each  one  by  one  m  unit  in  the  block  excavation. 

Extensive  cultural  remains  were  recovered  within  the  block  excavation  to 
a  depth  of  65  cm  below  ground  surface.  Concentration  indices  were  calculated 
by  dividing  the  artifact  total  by  the  unit  volume.  These  indices  indicated 
variable  amounts  of  cultural  debris  in  the  block  excavation.  Units  with  more 
concentrated  cultural  debris  were  located  in  the  northern  and  southern  por¬ 
tions  of  the  block.  The  artifact  concentration  ranges  from  3.2  to  .5  with  a 
mean  of  1.3.  Artifact  concentrations  vary  throughout  the  stratagraphic 
profile,  with  cultural  debris  more  concentrated  between  35-65  cm  in  the 
northern  portion  of  the  block  and  between  0-20  cm  in  the  southern  portion  of 
the  block.  Cultural  remains  in  the  test  units  along  the  site  perimeter  were 
recovered  to  a  depth  of  45  cm  below  ground  surface.  Artifact  densities  vary 
throughout  the  site,  with  artifact  concentrations  located  in  the  northeast  and 
southeast  portions  of  the  site.  The  test  unit  artifact  concentration  ranges 
from  2.0  to  .2  with  a  mean  of  1.1.  The  block  area  had  the  highest  artifact 
concentration.  One  tree  cast  was  noted  in  the  block  excavation  and  one  in 
Trench  1.  No  cultural  features  were  encountered.  Rodent  burrows  were 
present . 


Geomorphology  and  Stratigraphy 

'.*ie  area  around  23JA112  is  in  a  portion  of  the  Little  Blue  River  which  is 
characterized  by  a  narrow  valley  with  a  shallow  depth  to  bedrock  under  the 
flood  plain  deposits.  The  stream  pattern  during  the  Holocene  has  been  that  of 
a  braided  stream  channel  with  several  bars  of  coarse  gravel  remaining  as  local 
topographic  highs.  23JA112  is  located  on  one  of  these  local  highs  whose 
surface  has  been  stabilized  during  the  late  Holocene  by  alluvial  silts  and 
clays  from  overbank  floods. 

The  soil  at  23JA112  is  listed  as  belonging  to  the  Kennebec  soil  series. 
The  Kennebec  series  is  a  cumulic  hapludoll  that  is  moderately  well  drained, 
forming  on  flood  plains  from  alluvial  silts.  The  upper  part  of  the  profile 
(Fig.  125)  is  typically  a  black  silt  loam  with  a  weak  subangular  structure  to 
the  peds.  The  lower  portion  is  a  very  dark  gray  or  very  dark  grayish  brown 
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Figure  1 2 A .  General  views  of  23JA112.  (Upper)  General  view  of  site 

to  the  south.  (Lower)  General  view  of  completed  excavations 
at  the  site. 
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Figure  125.  Profile  and  distribution  of  artifacts  at  23JA112. 


silt  loam,  with  equally  poor  soil  structure.  Some  root  casts  or  crayfish 
burrows  also  appear  in  parts  of  the  profile.  Below  the  silts  are  gravelly 
silt  loams  that  are  dark  brown  to  dark  yellowish  brown  in  color.  These  gravel 
layers,  G1  through  G4  (Fig.  126)  represent  successive  shifts  in  the  channel 
prior  to  stabilization  of  this  landform.  The  historic  gravel  has  truncated 
portions  of  the  older  gravels.  The  older  gravels  are  themselves  a  mixture  of 
weathered  limestone,  local  shales  and  residual  cherts  in  a  matrix  of  ark 
grayish  brown  silts.  The  differentiation  of  these  gravels  is  based  on 
contrasts  in  the  size  and  orientation  of  the  larger  cobble  from  one  layer  to 
the  next.  The  majority  of  the  cherts  were  patinated  Winterset  chert.  Very 
few  flakes  of  fresh  chert  were  observed  in  any  of  the  gravel  layers.  Some  of 
the  chert  in  these  layers  is  presumed  to  be  from  Argentine  limestone  which 
crops  out  further  up  the  valley. 


THE  ARTIFACT  ASSEMBLAGE 


A  total  of  1161  artifacts  were  recovered  during  the  1979  investigations 
conducted  by  SSI  at  23JA112.  The  artifact  assemblage  recovered  from  the  block 
excavation,  test  units  and  backhoe  trenches  at  the  site  included  chipped  and 
ground  stone  tools,  lithic  manufacturing  debris,  charcoal,  bone,  shell,  car¬ 
bonized  seeds,  minerals,  modern  artifacts,  and  unworked  stone.  The  majority 
of  these  remains  were  recovered  from  the  block  excavation.  The  distribution 
of  artifacts  is  shown  in  Table  62.  Forty-three  percent  were  recovered  in  the 
0-25  cm  plow  zone,  13  percent  in  the  25-35  cm  level,  20.5  percent  in  the  35-45 
cm  level,  21  percent  in  the  45-55  cm  level,  2.3  percent  in  the  55-65  cm  level, 
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Table  62.  Distribution  of  artifacts  at  23JA112 


Profile  of  Backhoe  Trench  2  illustrating  major  depos i t ional  units  at  the  site. 


and  only  0.2  percent  in  the  65-75  cm  level.  The  cultural  deposit  at  23JA112 
is  characterized  by  a  relatively  thick,  homogenous  accumulation  of  cultural 
debris.  No  habitation  levels  were  distinguished  during  the  field  investiga¬ 
tions  . 


Chipped  Stone  Tools 

The  chipped  stone  tools  are  made  from  a  variety  of  chert  materials. 
These  cherts  are  primarily  local  tan  and  blue  Winterset  cherts.  One  unidenti¬ 
fied  white  chert  type  is  present,  possibly  derived  from  Mississippian  geologic 
strata  in  central  Missouri. 


Bifacial  Tools 

This  group  of  artifacts  have  been  manufactured  by  percussion  and  pressure 
flaking  of  both  faces,  and  include  three  projectile  points  and  a  large  biface. 

Projectile  Poi  'n=3) 

Three  pro  ie  points  were  recovered  at  the  site.  Two  are  made  of 

unidentified  c  . _s  and  one  of  blue  Winterset. 

Two  complete  points  were  recovered  from  the  35-45  cm  level  in  the  block 
area.  One  point  is  a  large  corner-notched  dart  point  made  of  blue  Winterset 
chert  (Fig.  127a).  This  point  has  a  resharpened  tip  and  a  broad  triangular 
blade.  The  second  complete  point  (Fig.  127b)  is  a  small  corner-notched  dart 
point  made  of  an  unidentified  white  chert,  possibly  derived  from  the  Missis¬ 
sippian  strata  of  central  Missouri.  This  point  also  has  a  delicate  reshar¬ 
pened  tip,  and  the  blade  has  been  resharpened  to  an  irregular  triangular 
outline.  The  third  projectile  point  (Fig.  127c)  is  a  small  corner-notched 
arrow  point  with  a  broken  tip  and  base,  and  made  from  an  unidentified  brown 
chert.  It  was  recovered  from  the  plow  zone  in  the  block  area. 

The  large  dart  point  resembles  the  Steuben  Expanded  Stemmed  type  which 
dates  from  the  Middle  to  Late  Woodland  periods.  The  small  dart  point 
resembles  the  Late  Woodland  Kings  Corner  Notched  type.  The  arrow  point 
resembles  a  Scallorn  type  which  dates  from  the  Late  Woodland  to  Early  Missis¬ 
sippian  periods  (Chapman  1980).  These  three  projectile  point  types  have  been 
recovered  in  association  at  a  number  of  Middle  and  Late  Woodland  archaeo¬ 
logical  sites  in  the  Northwest  and  Western  Prairie  regions  of  Missouri, 
including  rock  shelters  and  open  sites  in  the  Pomme  de  Terre,  Truman, 
Stockton,  and  Hackleman  Corner  Reservoirs  (Chapman  1980). 

Bi fac ial  Knife  (n=l) 

One  large  bifacial  tool,  basally  broken,  which  may  have  functioned  as  a 
knife  was  recovered  from  the  surface  (Fig.  127d).  This  artifact  is  made  of 
locally  derived  tan  Winterset  chert.  This  tool  weighs  21.8  g  and  is  3.8  cm 
wide  and  .9  cm  thick. 


Unifacial  Tools 

This  group  of  artifacts  consists  of  edge-modified  flakes.  These  tools 
show  edge  damage  and  retouch  along  one  or  more  lateral  margins.  Several 
specimens  exhibit  distinctive  wear  patterns. 
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Figure  127.  Chipped  stone  tools  from  23JA112:  (a-c)  projectile  points, 
(d)  bifacial  knife,  (e-h)  edge-modified  flakes. 
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Edge-Modified  Flakes  (n=44) 

Forty-four  flakes  exhibit  edge-modification  as  a  result  of  tool  use. 
Nineteen  flakes  show  a  continuous  series  of  retouch  along  at  least  one-third 
of  a  flake  margin  (Fig.  127e-h) .  The  original  flake 'shape  is  not  signifi¬ 
cantly  altered  on  any  of  the  edge-modified  flakes. 

Inferred  functions  for  these  tools  include  scraping,  engraving  and  cut¬ 
ting  of  wood,  bone,  or  other  materials.  Various  combinations  of  these  wear 
types  are  found  on  individual  flake  tools  (Table  63).  Scraping  wear  is 
exhibited  on  16  tools,  defined  by  areas  showing  retouch  and  step  fractures. 
Engraving  wear  is  exhibited  on  eight  tools,  defined  by  areas  showing  retouch 
associated  with  a  flake  edge  or  projection.  Cutting  wear  is  present  on  one 
tool.  This  flake  exhibits  feather  flakes  and  edge-dulling.  Nine  specimens 
are  heat  discolored. 

Statistical  data  for  the  edge-modified  flake  assemblage  are  shown  in 
Table  64.  Width  and  thickness  are  the  most  uniform  variables.  No  significant 
difference  was  observed  within  the  stratigraphic  levels  at  the  site. 

Manufacturing  Debris 


Debitage  (n=493) 

A  total  of  493  pieces  of  chert  debris  which  are  the  by-products  from  tool 
manufacture  were  recovered.  Unworked  flakes  comprise  96  percent,  shatter 
three  percent,  and  chunks  one  percent  of  this  assemblage.  Blue  Winterset 
chert  comprises  12  percent,  tan  Winterset  87.8  percent  and  unidentified  chert 
0.2  percent  of  this  assemblage.  Twenty  percent  of  the  tan  Winterset  flakes 
exhibit  heat  discoloration. 

Cores  (n=5) 

This  group  of  artifacts  consists  of  tabular  chert  forms  which  exhibit 
platform  preparation  and  the  removal  of  flakes.  Descriptive  data  are 
presented  in  Table  65.  These  chert  forms  all  occur  locally  (Fig.  128a-e). 
Four  specimens  were  tan  Winterset  and  one  blue  Winterset.  None  exhibit  heat 
discoloration. 


Ground  Stone  Tools 

Ground  stone  tools  from  23JA112  are  made  from  micaceous  sandstones  which 
were  probably  collected  from  glacial  till  along  the  Missouri  River  trench. 
Two  fragmentary  specimens  exhibiting  ground  surfaces  were  recovered.  These 
specimens  were  likely  fragments  of  larger  tools  used  in  the  processing  of 
plant  foods.  The  larger  specimen  (Fig.  129b)  weighs  82.4  g  and  is  2.2  cm 
thick.  The  other  specimen  (Fig.  129a)  weighs  61.0  g  and  has  a  thickness  of 
2.8  cm. 


Faunal  Remains 

Six  fragments  of  unworked  bone  were  recovered.  One  proximal  end  of  a 
left  radius  and  one  right  maxillary  second  molar  of  Odocoileus  virginianus 
were  identified.  One  fragment  of  tooth  cementum,  two  long  bone  splinters  and 
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Table  64.  Statistical  data  for  the  edge-modified  flake  assemblage  of  23JA112. 


WEIGHT 

LENGTH 

WIDTH 

THICKNESS 

Number 

44.0 

44.0 

44.0 

44.00 

Mean 

5.5 

3.5 

2.5 

.7 

Standard  Deviation 

5.2 

1.6 

.8 

.3 

Variance 

26.8 

2.6 

.7 

o 

00 

a  skull  fragment  were  unidentifiable  large  mammal  bones,  probably  white-tailed 
deer.  The  radius  and  molar  were  recovered  in  the  0-25  cm  level,  one  fragment 
in  the  25-35  cm  level,  and  one  in  the  55-65  cm  level.  All  these  specimens 
represent  food  remains. 

Shell  (n=2) 

Two  unionid  mussel  shells  were  recovered  in  Trench  1.  These  specimens 
may  represent  food  remains  or  natural  deposits  in  the  alluvium. 


Other  Classes  of  Material 

This  artifact  class  consists  of  inorganic  debris  not  specifically 
designed  as  tools.  Artifact  categories  include  minerals,  unworked  stone,  and 
modern  materials. 

Minerals  (n=19) 

This  artifact  category  consists  of  small  pieces  of  unworked  minerals. 
One  piece  of  hematite  and  18  chunks  of  limonite  were  recovered.  Both  minerals 
probably  occur  within  the  limestone  bedrock  of  the  area.  These  specimens  may 
have  been  collected  and  brought  to  the  site  for  use  in  paint  or  pigment 
manufacture . 

Unworked  Stone  (n=565) 

This  material  consists  of  small  chert  and  limestone  pebbles  naturally 
occurring  as  stream  gravel. 

Modern  Materials  (n=8) 

Six  fragments  of  barbed  wire,  an  aluminum  pop-top,  and  a  plastic  shotgun 
cap  were  recovered  in  the  0-25  cm  level  of  the  block  excavation.  These 
materials  were  intrusive. 
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Table  65 .  Descriptive  data  for  cores  at  23JA112 
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Figure  128.  Cores  from  23JA112. 
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Flotation  Sample 


Flotation  samples  were  taken  from  each  excavation  unit  and  each  10  cm 
level  at  23JA112.  Each  sample  was  a  standard  4  liter.  A  total  of  116  liters 
was  floated.  Carbonized  floral  remains  were  recovered  from  all  units  and 
levels . 

Carbonized  floral  remains  were  noted  as  deep  as  70  cm  below  ground 
surface.  Small  debitage  was  also  recovered  during  flotation  and  sparsely 
scattered  throughout  the  block  and  the  vertical  profile.  Bone  fragments  were 
recovered  in  a  few  samples  but  were  concentrated  in  the  55-65  cm  level.  The 
consistent  presence  of  uncarbonized  seeds  throughout  the  profile  suggests  that 
many  seeds  were  deposited  as  a  result  of  natural  processes. 

Charcoal  (n=6) 

Six  fragments  of  wood  charcoal  were  recovered  during  the  excavation. 
Three  samples  were  taken  in  the  block  excavation,  and  three  samples  were  taken 
in  Backhoe  Trench  2.  This  charcoal  was  insufficiently  large  for  radiocarbon 
dating. 

Identified  Plants 

Seven  species  of  plants  were  identified  at  the  flotation  sample.  Many 
small  unidentified  black  seeds  were  also  recovered.  The  identified  plants 
include  both  carbonized  and  uncarbonized  specimens.  Two  tree  species,  Quercus 
sp.  and  Carya  cordiformis ,  pignut  hickory,  were  represented  by  carbonized  nut 
hulls.  The  pignut  hickory  bears  a  bitter  nut  and  grows  in  rich  alluvial  soils 
along  streams.  Two  plant  species,  Amaranthus  sp.  and  Chenopodium  sp.  ,  were 
represented  by  uncarbonized  seeds.  Both  of  these  plants  are  common  in 
disturbed  alluvial  environments.  Three  species  of  carbonized  plants  were 
present.  These  were  Panicum  sp.  (panic  grass),  Sisyrinchium  angusti folium 
(blue-eyed  grass),  and  Ammannia  sp.  Panicum  is  common  in  prairies  and  low¬ 
lands.  Sisyrinchium  augustifol ium  is  common  in  moist  woodland  soils  along 
streams.  Ammannia  is  common  along  the  muddy  margins  of  ponds,  sloughs,  and 
streams  (Steyermark  1963). 

Uncarbonized  plant  remains  were  recovered  in  both  the  20-30  cm  and  30-40 
cm  levels.  Extremely  black  or  carbonized  plant  seeds  and  carbonized  nut  hulls 
were  recovered  in  those  levels  also.  Only  carbonized  and  reduced  materials 
were  recovered  from  the  40-50  cm  and  50-60  cm  levels.  The  presence  of  these 
carbonized  and  uncarbonized  plant  remains  deep  in  the  site  midden  may  be  due 
to  intrusion  of  seeds  or  the  rapid  burial  of  materials.  The  carbonized 
remains  may  represent  plants  which  were  burned  as  an  indirect  result  of 
cultural  activities  at  the  site.  Only  the  acorn  remains  have  food  value, 
although  the  pignut  hickory  may  have  had  medicinal  value. 

Most  of  the  carbonized  plant  remains  grow  naturally  at  the  site  and  may 
have  originated  from  cultural  activities  such  as  cleaning  the  site  of  vegeta¬ 
tion  by  burning.  These  remains  could  have  then  become  incorporated  into  the 
site  midden  through  natural  processes.  Conversely,  many  of  the  small 
blackened  seeds  may  be  present  because  of  rapid  burial  and  may  have  undergone 
a  reduced  biological  decomposition,  giving  the  appearance  of  carbonization. 
Fragments  of  wood,  nut  hulls,  and  some  seeds  are  undoubtedly  burned. 
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DISCUSSION  AND  INTERPRETATIONS 


23JA112  was  intensively  excavated  in  1979.  A  total  of  1161  artifacts 
were  recovered  during  this  investigation.  The  site  represents  Middle  to  Late 
Woodland  occupations.  An  intact,  50  cm  thick  cultural  midden  overlain  by  a  25 
cm  thick  plow  zone  is  present  at  the  site.  Based  on  the  uniform  soil 
horizons,  the  relatively  homogenous  temporal  context  of  the  artifact  assem¬ 
blage,  and  the  presence  of  preserved  floral  and  faunal  remains  in  the  midden 
deposit,  we  interpret  the  site  as  being  built  up  rapidly  by  alluvial  deposi¬ 
tion.  The  site's  location  30  m  from  the  bank  of  the  Little  Blue  at  the 
outside  bend  of  a  meander  is  conducive  to  overbank  deposition  as  well  as 
localized  scouring.  The  knoll  deposit  upon  which  the  site  is  located  was 
formed  relatively  rapidly  and  has  encapsulated  the  prehistoric  cultural 
remains . 

Based  on  the  previous  descriptions  of  various  chert  and  sandstone  arti¬ 
facts  and  organic  remains  recovered  at  the  site,  cultural  and  subsistence 
activities  can  be  reconstructed.  A  study  of  chipped  and  ground  stone  tools 
and  edge-modified  flakes  indicates  hunting  and  plant  processing  activities. 
White-tailed  deer  and  carbonized  plant  remains  were  recovered.  Flake  and 
bifacial  tools  were  used  to  cut,  scrape,  and  engrave  wood,  bone  or  other 
materials . 

One  large  projectile  point  is  made  of  local  blue  Winterset  chert.  One 
small  dart  point  and  an  arrow  point  were  made  of  unidentified  cherts  which  may 
be  derived  from  the  Mississippian  geologic  strata  of  central  Missouri.  The 
lithic  tool  manufacturing  waste  and  flake  and  bifacial  tools  were  predomi¬ 
nantly  local  tan  Winterset  chert.  The  ready  availability  of  this  tan  Winter- 
set  along  the  valley  slopes  accounts  for  its  use  in  the  manufacture  of  less 
labor  intensive  tools  such  as  edge-modified  flakes  and  bifacial  knives. 

The  one  recovered  arrow  point  was  broken,  then  discarded.  Both  dart 
points  have  been  resharpened,  but  are  complete  specimens.  The  presence  of  a 
needle-like  tip  on  these  specimens  suggests  that  they  had  been  resharpened  but 
were  discarded  or  lost  prior  to  use.  This  delicate  projection  would  probably 
have  been  broken  when  penetrating  an  animal  during  hunting.  The  dart  points 
were  apparently  curated  for  extended  periods  of  time  and  resharpened  prior  to 
use . 


One  large  biface  tip  was  recovered  which  was  used  as  a  heavy  duty 
butchering  implement,  based  on  the  edge-wear.  This  tool  broke  along  a  calcite 
inclusion.  Flake  tools  were  probably  used  in  light  butchering,  and  the 
working  of  wood  or  other  materials. 

Tabular  cores  are  locally  derived  rock  forms  used  for  the  extraction  of 
flake  tools  and  the  manufacture  of  bifacial  tools.  These  artifacts  range  from 
slightly  modified  slabs  to  heavily  reduced  cores. 

Two  ground  stone  artifacts  indicate  the  processing  and  grinding  of  plant 
foods.  No  mineral  stains  were  noted  on  the  working  surfaces,  but  these  stones 
may  also  have  served  to  grind  limonite  and  hematite  into  pigments.  These 
tools  were  made  of  non-local  sandstone  which  can  be  obtained  from  glacial  till 
deposits  along  the  Missouri  River  trench. 
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White-tailed  deer  remains  provide  direct  evidence  for  the  hunting, 
butchering,  and  possible  consumption  of  animal  foods  at  the  site.  These 
remains  have  been  splintered  as  a  result  of  butchering  or  post-depositional 
alteration  such  as  scavenging  by  animals.  One  deer  radius  has  been  heavily 
gnawed  by  rodents. 

The  artifact  assemblage  at  23JA112  indicates  resource  procurement  acti¬ 
vities.  Labor  intensive  tools  were  curated  and  maintained  for  extended 
periods  of  time,  while  tools  requiring  less  work  were  simply  discarded  after 
use.  The  use  of  non-local  as  well  as  local  cherts  for  the  labor  intensive 
dart  points  indicates  some  type  of  inter-regional  procurement  of  stone.  The 
presence  of  glacial  till  sandstones  indicates  group  or  individual  movement  or 
an  exchange  mechanism  among  the  Woodland  inhabitants  of  the  Little  Blue 
Valley. 

Based  on  an  analysis  of  the  material  cultural  remains,  23JA112  served  as 
a  specialized  resource  extraction  camp.  The  lack  of  pottery  in  the  Middle  to 
Late  Woodland  context  indicates  a  non-permanent  or  specialized  activity  occu¬ 
pation.  Plant  and  animal  foods  were  processed  at  the  site.  The  presence  of 
complete  projectile  points  suggests  that  they  were  discarded  or  lost  prior  to 
or  during  hunting  activities.  The  site  also  served  to  a  lesser  extent  as  a 
tool  manufacturing  locus. 

The  nature  of  the  cultural  occupation  at  the  site  contrasts  to  the  site 
function  noted  at  the  Sohn  site,  23JA110  (Reeder  1978),  and  the  Mouse  Creek 
site,  23JA104,  both  of  which  are  located  in  the  upper  Little  Blue  Valley. 
These  latter  sites  represent  seasonally  occupied  or  semi-permanent  village 
sites.  23JA112  may  have  served  as  a  resource  extraction  camp  within  the 
settlement-subsistence  system  of  the  Middle  to  Late  Woodland  inhabitants  of 
the  upper  Little  Blue  Valley. 

Satellite  villages  and  semi-permanent  base  camps  are  represented  in  the 
upper  Little  Blue  Valley  at  the  Sohn  site,  23JA110,  and  the  Mouse  Creek  site, 
23JA104,  during  the  Middle  to  Late  Woodland  periods.  It  is  suggested  here 
that  small  extraction  sites  such  as  23JA112  were  used  by  indigenous  inhabi¬ 
tants  of  the  Little  Blue  Valley  practicing  seasonal  hunting  and  foraging 
subsistence  strategies.  The  depth  of  the  relatively  homogeneous  cultural 
deposit  at  23JA112,  which  is  located  in  a  rapidly  aggrading  situation,  indi¬ 
cates  that  the  site  was  periodically  used  for  a  significant  length  of  time. 
This  situation  would  be  expected  in  the  case  of  a  seasonal  round  subsistence 
strategy  practiced  by  an  indigenous  cultural  group.  Long  ranging  forays  from 
surrounding  regions  would  be  expected  to  leave  thinner,  less  concentrated 
archaeological  deposits  than  the  archaeological  deposit  investigated  at 
23JA112. 

In  summary  23JA112  is  a  Middle  to  Late  Woodland  occupation  on  a  low  knoll 
immediately  adjacent  to  the  upper  Little  Blue  River.  Subsurface  material 
extends  over  a  1100  sq  m  area.  The  cultural  deposit  extends  to  a  depth  of  75 
cm.  No  cultural  features  were  encountered.  Including  all  the  excavation 
units  and  the  backhoe  trenches,  approximately  four  percent  of  the  site  has 
been  excavated. 
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23JA112  is  interpreted  to  represent  a  seasonally  occupied  extractive  site 
used  during  the  Middle  to  Late  Woodland  period.  Cultural  material  and 
subsistence  remains  support  this  interpretation.  The  site  is  significant  in 
terms  of  its  relationship  to  larger,  more  permanent  Middle  to  Late  Woodland 
sites  in  the  upper  Little  Blue  Valley.  23JA112  served  as  an  extractive  locus 
used  by  the  Middle  to  Late  Woodland  occupants  of  the  valley  who  were  prac¬ 
ticing  a  seasonal  round  subsistence  strategy,  or  maximizing  subsistence 
efforts  by  dispersing  hunting  and  gathering  groups  within  a  limited  terri¬ 
torial  range. 
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CHAPTER  XIII 


EXCAVATIONS  AT  23JA170 


David  H.  Jurney,  Jr. 


INTRODUCTION 


This  report  describes  the  results  of  extensive  excavation  at  23JA170. 
The  site  is  located  on  Longview  Lake  Tract  Number  125.  The  site  is  situated 
on  an  upland  ridge  and  covers  approximately  15,000  sq  m  (1.5  ha).  This  south 
trending  ridge  overlooks  an  acute  bend  in  the  deeply  cut  Little  Blue  Valley 
(Fig.  130).  23JA170  is  located  within  a  proposed  recreation  area  of  the 
Longview  Lake  Project  and  may  be  extensively  damaged  by  future  recreational 
development . 

Test  excavations  at  23JA170  in  1976  indicated  the  presence  of  a  single 
Late  Archaic  Nebo  Hill  complex  component  (Brown  1977).  The  test  excavations 
recovered  a  range  of  stone  tools  typically  associated  with  Nebo  Hill  base 
camps.  The  site  was  interpreted  as  a  predominantly  tool  manufacturing  locus 
with  hunting,  butchering  and  hide  working  activities  represented  by  particular 
types  of  artifacts  (Brown  1977).  Carbonized  seeds  recovered  during  this  test 
investigation  may  be  intrusive  in  the  archaeological  deposit  and  are  thus 
questionable  in  their  indications  of  occupational  seasonality. 

The  1979  mitigation  program  had  the  following  research  objectives:  (1) 
reconstruction  of  Nebo  Hill  settlement-subsistence  strategies  represented  at 
the  site,  (2)  determination  of  the  season  of  occupation  of  the  site,  (3) 
delineation  of  stylistic  and  functional  tool  types,  lithic  reduction  sequen¬ 
ces,  and  thermal  alteration  of  raw  material  in  the  artifact  assemblage,  and 
(4)  location  of  sources  of  lithic  raw  materials  such  as  chert,  sandstone,  and 
quartzite  present  at  the  site.  Data  pertinent  to  the  investigation  of  these 
research  objectives  were  obtained  by  excavation  of  a  large  block  area  in  the 
central  portion  of  the  site,  mapping  of  tools,  and  screening  of  the  soil 
matrix.  Flotation  sampling  was  used  to  recover  micro-floral  data.  Stylistic 
and  functional  tool  types  were  studied  by  examining  edge-wear  patterns  and 
measurement  of  tool  categories.  Local  lithic  source  areas  were  visited,  and  a 
comparative  sample  collected. 


ENVIRONMENTAL  SETTING 


The  Longview  Lake  area  is  located  on  the  upper  drainage  of  the  Little 
Blue  River  approximately  50  km  south  of  the  confluence  of  the  Little  Blue  and 
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Figure  130.  Location  of  23JA170. 


Missouri  Rivers.  The  local  topography  is  characterized  by  a  steep  slope  north 
and  west  of  23JA170  and  broad  rolling  uplands  south  and  east  of  the  site  (Fig. 
130).  The  underlying  bedrock  at  23JA170  is  composed  of  the  Wea  shale  and 
Winterset  limestone  members  of  the  lower  Cherryvale  and  upper  Dennis  forma¬ 
tions.  The  bedrock  is  capped  by  a  Pleistocene  loess  deposit. 

The  site  is  located  on  a  Sharpsburg  silt  loam  soil  which  is  moderately 
well  drained  and  is  formed  in  loess  on  the  upland  divide.  Soil  analysis  by 
the  United  States  Department  of  Agriculture,  Soil  Conservation  Service  indi¬ 
cates  that  this  soil  formed  under  prairie  vegetation,  although  the  United 
States  General  Land  Office  Surveys  conducted  in  1826  indicate  that  the  site 
area  was  a  slope-upland  forest.  The  1826  slope-upland  forest  in  this  area  was 
composed  of  dominant  black  and  white  oaks  with  some  hickory,  linden,  and  black 
walnut.  The  grass  and  forb  dominated  upland  prairie  was  located  close  to  the 
site  and  may  have  been  more  extensive  during  earlier  periods.  Common  animals 
in  this  zone  included  white-tailed  deer,  turkey,  squirrel,  cottontail,  rac¬ 
coon,  opossum  and  bear.  Less  common  animals  included  bison  and  wapiti. 

In  summary,  a  number  of  environmental  factors  characterize  the  vicinity 
of  23JA170  site.  Food  resources  are  especially  abundant  in  the  fall,  with 
acorns  becoming  available.  In  addition  certain  species  of  animals  such  as 
deer,  bison,  turkey,  and  squirrels  aggregate  between  upland  prairies  and  the 
slope-upland  forest  (McKinley  1969,  Schorger  1966).  23JA170  is  located  on  a 
well  drained  soil  and  offered  maximal  protection  from  the  elements,  especially 
during  fall  thermal  inversions.  Thus  the  favorable  microclimate  and  the 
availability  of  local  chert  and  food  resources  combine  to  keep  the 
cost/risk/effort  subsistence  factor  low  (Jochim  1976).  The  23JA170  site 
location,  based  on  these  considerations,  was  probably  selected  by  the  Nebo 
Hill  occupants  as  a  habitation  site  in  order  to  minimize  the  distance  to  the 
most  secure  and  abundant  resources. 


DESCRIPTIONS  OF  THE  SITE  AND  INVESTIGATIONS 


23JA170  was  first  located  and  tested  in  1976  by  the  University  of  Kansas 
for  the  U.S.  Army  Corps  of  Engineers  during  a  cultural  resources  survey  of  the 
proposed  Longview  Lake  (Brown  1977).  These  test  excavations  recovered  cul¬ 
tural  materials  to  a  depth  of  50  cm,  with  the  majority  concentrated  between 
10-40  cm  below  the  ground  surface.  Diagnostic  artifacts  recovered  were 
indicative  of  the  Late  Archaic  Nebo  Hill  Complex  and  apparently  represented  a 
single  component  occupation.  In  addition  to  nine  lanceolate  Nebo  Hill  points, 
two  notched  points  and  over  4000  pieces  of  chipped  stone  tools  and  debris  were 
recovered.  The  1976  investigations  also  included  a  soil  phosphate  testing 
program  which  indicated  that  the  portion  of  the  site  containing  the  highest 
density  of  cultural  items  did  not  show  corresponding  high  phosphate  levels. 
This  pattern  of  phosphate  readings  reflects  the  topography  of  the  site  and 
could  be  explained  by  differences  inherent  in  the  residual  and  loessial  soils 
exposed  by  erosion,  or  differential  erosion  of  the  cultural  deposit  (Filer  and 
Sorenson,  1977).  Based  on  his  investigations,  Brown  (1977)  recommended  that  a 
large  block  excavation  be  placed  adjacent  to  the  1976  block  of  test  units  and 
that  additional  test  units  be  placed  in  areas  of  high  soil  phosphate  values  to 
determine  if  cultural  features  of  artifacts  were  present  below  the  surface. 
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The  data  recovery  investigations  were  based  on  the  recommendations  of 
Brown  (1977).  A  large  block  excavation  (48  sq  m)  was  opened  adjacent  to  the 
1976  test  block.  Twenty-two  test  units  were  excavated  in  the  designated  areas 
of  high  soil  phosphate  content  (Fig.  131).  The  units  were  excavated  by  shovel 
scraping  and  troweling  within  10  cm  levels.  Diagnostic  artifacts  and  tools 
were  plotted  to  the  nearest  cm.  All  the  soil  matrix  was  screened  through  h 
inch  (6  mm)  mesh  screen.  Flotation  samples  were  taken  from  each  10  cm  level 
within  each  one  by  one  m  unit.  Due  to  the  large  amount  of  soil,  the 
processing  of  the  flotation  samples  was  limited  to  the  block  excavation. 
General  views  of  the  excavations  at  23JA170  are  shown  in  Figure  132. 

Extensive  cultural  remains  were  recovered  within  the  block  excavation. 
Naturally  occurring  tree  casts  and  rodent  burrows  were  noted,  but  no  cultural 
features  were  encountered.  Cultural  debris  concentration  indices  (Cl),  cal¬ 
culated  by  dividing  the  artifact  total  by  the  unit  volume,  indicate  that 
cultural  debris  varies  within  the  block  excavation.  Units  with  more  concen¬ 
trated  debris  were  located  in  the  west  and  the  southeast  portions  of  the 
block.  The  Cl  for  the  block  excavation  ranged  from  14.5  to  4.2  artifacts  per 
cubic  m,  with  a  mean  Cl  of  9.4.  The  artifact  concentration  within  the  test 
units  indicated  less  concentrated  occupation  both  north  and  south  of  the  block 
and  on  lower  slope  areas  (Fig.  133).  The  Cl  for  test  units  ranged  from  5.2  to 
.3  with  a  mean  Cl  of  1.1.  The  test  unit  with  the  most  concentrated  cultural 
debris  was  located  5  m  south  of  the  block.  No  cultural  features  were  noted  in 
the  test  units. 


Stratigraphy 

The  surface  of  the  site  is  composed  of  soils  formed  on  loess  and  from  the 
weathering  of  the  Wea  shale.  Soil  development  in  the  loess  has  occurred  in 
several  ways.  The  Nebo  Hill  cultural  groups  which  occupied  the  site  probably 
left  a  shallow  cultural  deposit.  This  cultural  deposit  became  buried  due  to 
several  factors.  Soil  organisms  and  other  pedoturbation  processes  may  have 
contributed  to  downward  movement  of  the  artifacts.  Some  soil  buildup  may  have 
occurred  due  to-  wind  erosion  and  deposition  after  natural  prairie  or  forest 
fires.  The  most  rapid  accumulation  of  this  sort  probably  occurred  during  the 
historic  period  due  to  plowing  and  wind  erosion,  with  soil  accumulating  in 
fallow  fields  and  along  fence  rows. 

As  noted  above,  the  Soil  Conservation  Service  has  mapped  the  soil  at 
23JA170  as  belonging  to  the  Sharpsburg  series.  This  series  consists  of  three 
silt  and  clayey  silt  soil  horizons  (Fig.  133).  The  upper  stratum  is  an 
organically  enriched  soil  plow  zone  with  weak  granular  structure.  This 
stratum  was  reported  to  have  been  last  plowed  over  20  years  ago  and  is 
characterized  by  rodent  burrows  and  tree  casts.  Layers  of  carbonized  plants 
present  at  the  base  of  this  stratum  were  apparently  plowed  under  and  failed  to 
decompose.  Uncarbonized  seeds  and  plant  remains  in  this  zone  may  have  been 
deposited  through  rodent  or  soil  organism  activities.  The  transitional 
stratum  is  a  silt  with  a  fine  to  moderate  subangular  blocky  structure  and 
increasing  clay  content.  The  lowest  stratum  is  also  a  clayey  silt  with  a 
moderate  fine  subangular  blocky  structure.  As  indicated  by  the  illuviated 
clays  in  the  lower  strata,  soil  development  has  occurred  over  a  relatively 
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long  period  of  time.  The  0-20  cm  level  has  been  disturbed  by  plowing.  Intact 
cultural  deposits  and  the  majority  of  the  recovered  cultural  remains  are 
present  in  the  20-30  and  30-40  cm  levels. 


THE  ARTIFACT  ASSEMBLAGE 


A  total  of  20,240  artifacts  were  recovered  during  the  1979  investigations 
at  23JA170  and  are  described  in  this  section.  Artifacts  include  chipped  and 
ground  stone  tools,  lithic  manufacturing  debris,  charcoal,  bone,  carbonized 
seeds,  and  unworked  stone.  The  distribution  of  artifacts  by  excavation  label 
is  shown  in  Table  66. 


Chipped  Stone  Tools 

The  chipped  stone  tools  are  made  primarily  from  local  tan  Winterset, 
Argentine,  blue-gray  Winterset,  and  Westerville  chert.  In  addition  to  these 
cherts,  unidentified  chert  types,  probably  derived  from  Mississippian  geologic 
strata  in  central  Missouri,  are  present  in  small  quantities. 

Bifacial  Tools 

This  group  of  artifacts  includes  tools  and  possible  tool  preforms  that 
have  been  manufactured  by  percussion  and  pressure  flaking  on  both  faces. 
These  tools  include  projectile  points  and  point  fragments,  large  oval  and 
lanceolate  bifaces  used  as  cutting  and  scraping  implements  and  bifacial 
drills . 

Projectile  Points  (n=38) 

A  total  of  38  projectile  points  and  point  fragments  were  recovered  from 
23JA170  (Fig.  134a-l).  Thirty-seven  points  are  lanceolate  forms,  and  one  is  a 
side-notched  fragment  with  a  broad  triangular  blade.  Twenty-one  bases,  six 
midsections,  and  eleven  tips  are  represented  in  this  category.  Twelve  are 
made  of  Westerville  chert,  one  of  a  chert  type  resembling  Spring  Hill,  nine  of 
unidentified  brown,  gray,  white  and  banded  cherts  probably  derived  from  the 
Mississippian  strata  of  central  Missouri,  eight  of  tan  Winterset,  seven  of 
blue  Winterset  chert,  and  one  of  Argentine.  Reddened  areas,  interpreted  as 
heat  discoloration,  are  present  on  57  percent  of  these  tools.  Cortex  surfaces 
remain  on  five  specimens. 

Table  67  presents  statistical  data  for  basic  size  dimensions  of  the 
lanceolate  projectile  point  assemblage.  Width  and  thickness  are  the  most 
uniform  variables.  These  dimensions  may  have  been  of  prime  importance  in  the 
use  of  lanceolate  points.  Variability  in  the  distal  arc  (point  tip)  and 
evidence  of  resharpening  suggests  that  the  length  of  the  point  was  not 
important  to  the  function  of  the  point  as  a  penetrating  missile. 

Based  on  the  incidence  of  resharpening  of  broken  points  and  the  range  of 
variability  of  point  outlines,  the  23JA170  point  assemblage  represents  the 
latter  stages  of  a  projectile  point  reutilization  trajectory. 
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Table  66.  Artifact  assemblage  recovered  from  23JA170. 
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The  bases  of  these  lanceolate  points  range  from  straight  to  slightly 
concave.  The  stem  widths  and  the  length  of  the  broken  stems  are  remarkably 
consistent,  indicating  that  these  points  were  hafted  in  the  same  manner  and  to 
the  same  depth,  probably  by  insertion  into  a  socketed  foreshaft. 

Lipped  transverse  breaks  were  noted  on  the  points.  These  breaks  occurred 

at  two  locations  near  the  stem  at  the  probable  depth  of  insertion  into  the 

haft  and  near  the  tip  or  distal  portion  of  the  blade. 

» 

One  side-notched  point  was  recovered  during  the  1979  investigations. 
Only  a  fragment  of  the  haft  was  present.  This  point  was  made  of  an 
unidentified  brown  banded  chert  and  exhibits  heat  discoloration. 

The  lanceolate  projectile  points  resemble  the  Nebo  Hill  point  type  as 
described  by  Shippee  (1964).  This  point  type  is  most  common  in  the  Northwest 
Prairie  Region  of  Missouri,  but  is  also  found  in  the  Northeast  Prairie  Region 
(Chapman  1975),  and  has  been  radiocarbon  dated  between  1605165  B.C.  (Reid 
1975)  and  10201490  B.C.  (Reeder  1978).  The  occurrence  of  side-notched  points 
in  other  Nebo  Hill  contexts  suggest  that  this  point  form  comprises  a  minor 
part  of  the  Nebo  Hill  assemblage  (Reid  1978,  Reeder  1978).  Based  on  compari¬ 
sons  with  hafted  specimens  from  dry  rock  shelters,  this  side-notched  point  was 
probably  hafted  into  a  split  foreshaft  (Harrington  1960,  Shippee  1966).  This 
point  resembles  the  Big  Sandy  point  type  (Chapman  1975:242). 

Bifacial  Knives  (n=15) 

Fifteen  tools  with  oval  to  lanceolate  outlines  and  thick  cross-sections 
exhibit  wear  which  indicates  use  as  knives  (Fig.  135a-g).  Due  to  their  large 
size  and  lack  of  haft  indications,  they  may  have  been  hand  held  during  use. 
Descriptive  data  for  bifacial  knives  is  presented  in  Table  68. 

This  is  a  relatively  homogeneous  morphological  category  as  indicated  by 
the  length,  width,  and  thickness  measurements. 

Seven  bifacial  knives  exhibit  biclinal  working  edges.  Eight  tools 
exhibit  a  planoclinal  working  edge  in  addition  to  a  biclinal  edge.  Biclinal 
working  edges,  in  combination  with  obliquely  oriented  use  flake  scars  are 
generally  associated  with  use  as  cutting  tools,  while  planoclinal  working 
edges  with  step  flakes  are  generally  associated  with  scraping  (Reid  1978:78, 
Lawrence  1979).  These  tools  probably  functioned  as  generalized  cutting  and 
scraping  implements.  The  relatively  large  size  of  these  tools  would  aid  in 
heavy  duty  butchering  and  wood  modification  activities. 

Sixty-seven  percent  of  the  tools  are  made  of  local  tan  Winterset  chert. 
Heat  discoloration  is  exhibited  on  40  percent  of  these  specimens.  Four  tools 
are  made  of  blue  Winterset  chert.  One  tool  is  made  of  weathered  Argentine 
chert.  Cortex  surfaces  remain  on  11  specimens. 

Biface  Fragments  (n=4) 

This  residual  category  consists  of  small  biface  fragments.  The  thickness 
and  remnant  edges  indicate  possible  use  as  projectile  points  or  thin  knives. 
These  fragments  are  tan  Winterset  chert,  and  exhibit  heat  discoloration. 
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Drills  (n=6) 

Six  tools  exhibit  use  wear  on  alternate  faces  of  their  lateral  margins 
indicative  of  use  as  drills  (Fig.  136a-e).  Two  tools  have  ground  rectangular 
bases.  One  drill  was  made  by  reworking  the  tip  of  a  triangular  biface,  and 
two  were  made  by  bifacially  retouching  pointed  flakes.  These  tools  were 
probably  used  for  heavy  duty  drilling  of  wood,  bone,  or  stone  materials. 

Thickness  is  the  most  uniform  variable.  The  differing  distal  arc 
measurements  may  indicate  use  on  different  types  of  materials  or  represent  a 
use  reduction  trajectory.  All  these  tools  were  probably  hafted. 

Three  drills  were  made  of  blue  Winterset  and  three  of  tan  Winterset 
cherts.  Four  exhibit  heat  discoloration.  Cortex  surfaces  remain  on  two 
specimens . 


Unifacial  Tools 

This  group  of  artifacts  consists  of  edge-modified  flakes.  One  category 
has  been  retouched  along  one  or  more  lateral  edges  and  exhibits  distinctive 
wear  patterns  indicative  of  use.  Tools  within  this  category  are  characterized 
by  relatively  steep  working  edge  angles. 

These  tools  consist  of  flakes  which  exhibit  minor  attrition  or  damage 
along  one  or  more  lateral  edges.  Tools  within  this  category  are  characterized 
by  relatively  thin  working  edge  angles,  and  do  not  exhibit  distinctive  wear 
patterns . 

Marginally  Retouched  Tools  (n=73) 

Seventy-three  flakes  exhibit  edge  modifications  which  can  be  assigned 
specific  functions.  Flakes  included  as  marginally  retouched  showed  a 
continuous  series  of  retouch  along  at  least  1/3  of  a  flake  margin,  with 
original  flake  shape  not  significantly  altered.  The  use-wear  criteria  used  in 
this  study  follow  those  outlined  by  Lawrence  (1979).  Inferred  functions 
include  scraping,  drilling,  engraving,  and  cutting  of  wood,  bone,  or  other 
materials.  These  types  of  work  were  light  duty  compared  to  the  types  of  work 
indicated  by  the  bifacial  tool  assemblage.  Various  combinations  of  these  wear 
types  are  found  on  individual  flake  tools.  Scraping  wear  is  exhibited  on  77 
percent,  engraving  wear  on  60  percent,  cutting  wear  on  20  percent,  and 
drilling  wear  on  eight  percent  of  these  flake  tools.  Working  edges  are 
predominantly  straight  to  convex,  with  only  25  percent  of  the  tools  having 
concave  edges. 

Tan  Winterset  chert  comprises  64  percent,  and  blue  Winterset  33  percent 
of  the  flake  tool  raw  material.  Two  tools  are  made  of  Westerville,  and  one  of 
an  unidentified  white  chert.  One  Argentine  tool  was  recovered.  Heat  dis¬ 
coloration  is  exhibited  on  56  percent  of  the  specimens.  Cortex  surfaces 
remain  on  63  percent  of  the  flake  tools. 

Edge-Modified  Flakes  (n»,360) 

A  total  of  360  edge-modified  flakes  were  recovered  in  1979  at  23JA170. 
The  majority  of  these  flakes  exhibit  attrition  along  straight  to  convex  edges, 
while  16  percent  exhibit  attrition  along  concave  edges.  Statistical  data  for 
this  assemblage  are  presented  in  Table  69.  Based  on  a  comparison  of  the 
statistics  of  the  flake  tool  and  edge-modified  flake  tool  assemblages,  edge- 
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modified  flakes  are  smaller.  Width  and  thickness  are  the  most  uniform 
variables . 

Tan  Winterset  chert  comprises  58  percent,  blue  Winterset  37  percent,  and 
Westerville  one  percent  of  the  edge-modified  specimens.  Only  one  flake  was  of 
an  unidentified  chert,  possibly  derived  from  the  Mississippian  strata  of 
central  Missouri.  Sixteen  Argentine  flakes  (four  percent)  were  recovered. 
Heat  discoloration  was  exhibited  on  57  percent  of  these  specimens.  Cortex 
surfaces  remain  on  50  percent  of  the  edge-modified  flakes. 

Manufacturing  Debris 


Cores  (n=39) 

This  group  of  artifacts  consists  of  tabular  and  nodular  chert  forms  which 
exhibit  platform  preparation  and  the  removal  of  flakes  (Fig.  137).  Statis¬ 
tical  data  are  presented  in  Table  70.  This  artifact  category  represents  the 
lithic  raw  material  used  for  the  production  of  unifacial  and  bifacial  tools  at 
23JA170.  Length,  width,  and  thickness  appear  relatively  uniform.  The  cores 
range  from  slightly  modified  tabular  slabs  and  nodules  to  heavily  reduced 
chunks . 

Tan  Winterset  comprises  56  percent  and  blue  Winterset  35  percent  of  the 
assemblage.  Cortex  surfaces  were  present  on  all  but  one  core.  Heat  dis¬ 
coloration  was  exhibited  on  21  percent  of  the  cores. 

Hammerstone  (n=2) 

Two  angular  chert  cores  exhibit  pecking  and  shattering  indicative  of  use 
as  hammers.  These  tools  may  have  functioned  in  initial  core  reduction  stages. 
One  hammerstone  is  made  of  blue  Winterset,  and  one  of  tan  Winterset  chert. 
Neither  exhibits  heat  discoloration. 

Debitage  (n=16,025) 

The  vast  majority  of  lithic  debris  at  23JA170  is  waste  material  from  tool 
manufacture.  Unworked  flakes  comprise  43  percent,  angular  chunks  30  percent, 
and  small  pieces  of  shatter  27  percent  of  this  assemblage.  Due  to  the  small 
size  of  much  of  this  debris,  lithic  source  identification  for  Kansas  City  area 
cherts  is  difficult,  if  not  impossible,  to  determine.  It  is  estimated  that  80 
percent  of  the  debitage  at  23JA170  consists  of  locally  derived  tan  Winterset 
chert . 


Ground  Stone  Tools 


The  23JA170  ground  stone  tools  are  made  from  sandstones  and  quartzites 
which  were  probably  collected  from  glacial  till  deposits  along  the  Missouri 
River  trench.  These  stone  tools  were  used  for  grinding  of  plant  foods,  for 
smoothing  or  abrading  of  stone,  bone,  or  wood  materials,  and  as  anvils  for  the 
pecking  or  pounding  of  foods  and  other  materials.  These  artifacts  are 
classified  as  manos,  metates,  and  abraders,  based  on  the  worked  surface 
configurations  and  type  of  wear.  Several  artifacts  exhibit  a  combination  of 
worked  surfaces. 
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CATALOG  SURFACE  MATERIAL  CORTEX  HEAT  DIS-  WEIGHT  DIMENSIONS 

NUMBER  PROVENIENCE  DEPTH  TYPE*  SURFACES**  COLORATION  (g)  Length  Depth  Thickness 
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(continued) 


CATALOG  SURFACE  MATERIAL  CORTEX  EDGE  HEAT  DIS-  WEIGHT  DIMENSIONS 

NUMBER  PROVENIENCE  DEPTH  TYPE*  SURFACES**  WEAR***  COLORATION  (g)  Length  Depth  Thickness 
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Mano  (n=l) 

Only  one  artifact  was  recovered  which  can  be  classified  as  a  hand-held 
mano  or  grinding  stone.  This  artifact  is  made  of  a  pink  quartzite  (Fig.  138b) 
and  is  similar  to  the  Nebo  Hill  specimens  illustrated  by  Shippee  (1968:22)  and 
Chapman  (1973:201).  One  surface  is  highly  polished  and  slightly  convex,  the 
other  is  pecked,  slightly  smoothed,  and  slightly  concave. 

Metates  (n=3) 

Three  fragmentary  artifacts  are  interpreted  as  metates  or  grinding  slabs 
(Fig.  138a, d),  based  on  the  fine  polish  and  degree  of  curvature  exhibited. 
Two  of  these  are  made  of  micaceous  sandstone,  and  one  is  a  gray  quartzite. 
These  tools  are  probably  fragments  of  thick  rectangular  metates.  No  evidence 
of  heat  discoloration  is  exhibited. 

Abraders  (n=3) 

Three  artifacts  were  classified  as  abraders  (Fig.  138c, e-g).  One  arti¬ 
fact  is  interpreted  as  a  complete  artifact  due  to  the  degree  of  curvature 
shown  on  the  ground  face  and  the  facility  by  which  it  could  have  been  hand¬ 
held.  This  artifact  may  have  served  as  a  shaft  smoother.  One  fragmentary 
artifact  exhibits  linear  grooves  and  probably  served  as  a  sharpener  for 
pointed  wood  or  bone  artifacts.  The  third  abrader  is  a  fragmentary  piece  of 
sandstone  with  slight  evidence  of  abrasive  wear. 


Minerals 

This  artifact  category  consists  of  A3  small  pieces  of  unworked  hematite 
and  3  pieces  of  limonite.  Both  minerals  probably  occur  within  the  limestone 
bedrock  of  the  area  and  may  have  been  collected  and  brought  to  the  site  by  the 
Nebo  Hill  occupants  for  use  in  paint  or  pigment  manufacture.  Subsequent 
weathering  of  the  mineral  surfaces  may  have  removed  any  evidence  for  working 
of  these  minerals.  These  minerals  have  been  recovered  at  other  Nebo  Hill 
sites  (Reid  1978,  Reeder  1978). 


Bone 

Fourteen  very  small  fragments  of  uncarbonized  and  unidentifiable  bone 
were  recovered  at  23JA170.  These  specimens  may  represent  food  remains  of  the 
Nebo  Hill  occupants. 


Charcoal 

Twenty-six  fragments  of  charcoal  were  recovered  during  the  field  excava¬ 
tion.  None  were  in  secure  association  with  occupation  levels  or  features. 
This  charcoal  may  be  »  part  of  the  general  site  occupation  midden  or  simply 

the  deposit. 
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Other  Classes  of  Materials 


This  artifact  class  consists  of  organic  and  inorganic  debris  which  were 
recovered  during  the  1979  field  excavation  and  screening.  Artifact  categories 
include  unworked  stone,  gastropod  shells,  seeds,  and  modern  coal  and  metal. 

Unworked  Stone  (n=3427) 

This  category  consists  of  unworked  stone,  primarily  small  chert,  lime¬ 
stone,  and  shale  fragments.  This  stone  may  have  been  introduced  into  the 
cultural  deposit  by  modern  cultural  or  natural  processes;  a  high  correlation 
exists  between  the  distribution  of  debitage  and  the  unworked  stone,  suggesting 
that  the  Nebo  Hill  occupants  may  have  deposited  the  unworked  stone. 

Shell  (n=10) 

Ten  small  gastropod  shells  were  recovered.  These  specimens  were  natural 
intrusions  into  the  deposit. 

Seeds  (n=10) 

Eight  uncarbonized  and  two  carbonized  seeds  were  recovered.  These 
specimens  were  apparently  deposited  during  the  modern  period  as  a  result  of 
the  burning  of  old  fields  and  turning  under  the  plant  remains. 

Modern  Debris  (n=38) 

This  artifact  category  consists  of  95  percent  coal  and  five  percent 
metal.  These  artifacts  are  derived  from  modern  activities  and  plowing  at  the 
site.  The  majority  of  these  remains  were  recovered  in  the  plow  zone,  but 
several  specimens  were  recovered  from  a  depth  of  40  cm.  This  may  be  explained 
by  vertical  displacement  of  artifacts  by  soil  organisms  or  other  soil  dis¬ 
turbing  phenomena. 


Flotation  Sample 

Flotation  samples  were  taken  in  the  block  excavations  at  23JA170.  Each 
sample  was  a  standard  volume  of  four  liters.  Selected  samples  were  taken 
within  a  checkerboard  sampling  strategy  for  each  10  cm  level.  Based  on  the 
amount  of  organic  remains  noted  at  the  base  of  the  plow  zone  in  the  20-30  cm 
level,  this  level  and  the  surface  level  were  discarded  because  of  the  obvious 
modern  contamination. 

The  30-40  cm  level  contained  predominantly  uncarbonized  seeds,  plant 
stems,  grass  fibers,  and  rootlets  in  all  units  and  all  levels  sampled.  The 
40-50  cm  level  was  sampled  only  in  the  southern  1/3  of  the  block  because 
cultural  material  was  recovered  primarily  in  this  area.  No  bone  and  only 
small  amounts  of  gastropod  shells  were  recovered  in  the  flotation  samples. 

The  seeds  recovered  in  the  flotation  sample  are  interpreted  as  intrusive 
into  the  archaeological  deposit  at  the  site.  The  presence  of  historic  coal 
and  metal  to  a  depth  of  40  cm  and  the  co-occurrence  of  plant  stems,  grass 
blades,  and  root  hairs  support  this  interpretation. 

Several  samples  of  representative  seeds  have  been  selected  for  analysis 
to  determine  the  species  present.  As  these  seeds  are  not  related  to  the 


417 


prehistoric  occupation  at  the  site,  it  was  deemed  unnecessary  to  analyze  all 
these  samples  and  attempt  subsistence/seasonality  reconstructions.  The  most 
likely  explanation  for  the  presence  of  these  materials  so  deep  in  the  soil  at 
23JA170  is  the  modern  practice  of  burning  off  the  ground  cover  on  fields,  then 
turning  the  carbonized  material  under.  Layers  of  carbonized  and  uncarbonized 
plant  remains  were  noted  at  the  base  of  the  plow  zone  during  the  excavation. 
Subsequently,  these  materials  could  have  been  translocated  deeper  through  the 
action  of  soil  organisms,  plant  roots,  and  animal  tunnels. 

DISCUSSION  AND  INTERPRETATIONS 


23JA170,  located  on  an  upland  bluff  of  the  upper  Little  Blue  Valley,  was 
the  subject  of  intensive  data  recovery  investigations  in  1979.  A  total  of 
20,240  artifacts  were  recovered  during  this  investigation.  The  site  repre¬ 
sents  a  single  component  Late  Archaic  Nebo  Hill  occupation. 

Based  on  the  previous  descriptions  of  various  chert,  sandstone  and 
quartzite  artifacts  recovered  during  the  1979  investigations  at  23JA170,  a 
range  of  cultural  and  subsistence  activities  can  be  reconstructed.  A  study  of 
tool  morphology  and  edge-wear  attrition  indicates  that  chipped  and  ground 
stone  tools  served  a  number  of  functions  for  the  Nebo  Hill  complex  inhabitants 
of  the  site. 

Non-local  chert  dominates  the  projectile  point  assemblage.  Westerville 
chert  and  cherts  thought  to  have  originated  from  the  Mississippian  geologic 
strata  of  central  Missouri  are  the  more  frequent  types.  Local  tan  and  blue 
Winterset  cherts  were  probably  used  to  refurbish  the  projectile  point  tool 
kit,  with  the  finished  products  being  taken  from  the  site. 

The  recovered  projectile  point  assemblage  is  interpreted  as  the  end 
product  of  a  projectile  point  reutilization  trajectory.  Sixty  percent  of  the 
assemblage  consists  of  stem  fragments  while  only  27  percent  are  tips.  As 
indicated  in  a  recent  study  of  the  Agate  Basin  kill  site,  stem  fragments  of 
broken  points  are  more  regularly  removed  to  base  camps  as  a  result  of  being 
attached  to  foreshafts  (Peterson  1978).  Bradley  (1974)  has  stated  that  a 
common  practice  may  have  been  to  resharpen  points  while  still  hafted  in  their 
foreshafts.  The  lanceolate  projectile  point  is  ideally  suited  for  reworking, 
and  as  a  result,  at  least  within  the  Agate  Basin  complex,  fragments  were 
regularly  reworked  and  returned  to  service  (Peterson  1978).  Evidence  from  the 
23JA170  point  assemblage  shows  that  attempts  were  made  to  rework  a  number  of 
points  with  broken  tips.  The  high  occurrence  of  broken  stems  at  the  site 
indicates  that  foreshafts  were  brought  back  to  the  site,  stems  discarded,  and 
new  points  manufactured. 

Reid  (1978)  suggests  that  the  high  incidence  of  thermal  alteration  noted 
on  the  distal  ends  of  broken  points  may  have  been  due  to  attempted  reshar¬ 
pening  of  points  while  still  hafted.  Broken  projectile  points  at  23JA170  also 
show  a  high  incidence  of  heat  discoloration  and  fracturing,  in  conjunction 
with  evidence  of  resharpening. 
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The  various  Nebo  Hill  point  shapes  recovered  at  23JA170  reflect  a 
bifacial  resharpening  trajectory.  Although  Shippee  (1964)  interprets  the 
various  Nebo  Hill  point  forms  as  representing  distinct  cultural  groupings  and 
temporal  variation,  the  bifacial  reduction  hypothesis  is  more  likely.  Such  a 
resharpening  reduction  trajectory  for  early  Archaic  forms  has  been  experimen¬ 
tally  demonstrated  by  Goodyear  (1974). 

The  uniform  basal  widths  of  the  23JA170  points  indicate  that  this  is  an 
extremely  homogeneous  collection.  The  similar  lengths  of  the  broken  point 
stems  indicate  that  they  were  inserted  to  equal  depths  in  their  hafts.  The 
uniform  stem  breakage  and  fracture  patterns  producing  transversely  broken 
stems,  midsections,  and  tips  may  have  been  produced  by  a  socket  hafting 
technology.  This  hypothesis  should  be  experimentally  tested  with  future 
research  and  through  replication  studies. 

Other  classes  of  chipped  stone  tools  recovered  from  23JA170  were 
dominated  by  local  tan  and  blue  Winterset  cherts.  Large  oval  and  lanceolate 
bifaces  are  interpreted  as  butchering  or  wood  working  implements,  used  for  a 
variety  of  light  and  heavy  duty  cutting  tasks. 

Distinctive  forms  of  drills  were  recovered  at  23JA170.  The  rectangular 
base  form  with  a  narrow  tip  has  been  reported  in  several  Nebo  Hill  contexts  as 
well  as  other  Late  Archaic  assemblages  (Chapman  1975).  These  tools  were 
probably  used  as  hafted  drills.  The  lipped  transverse  fractures  indicate 
considerable  force  in  the  use  of  these  tools.  At  least  one  hypothesized  task 
for  these  tools  would  have  been  drilling  sockets  for  hafting  lanceolate  points 
and  sockets  for  the  insertion  of  dart  foreshafts  into  the  main  shaft  of  the 
dart  missile. 

Flake  tools  served  a  variety  of  functions,  primarily  light  duty  tasks. 
Engraving  tools  were  probably  used  to  incise,  cut,  or  split  wood,  antler,  or 
bone.  Scrapers  were  used  to  trim  bone  or  wood  materials.  Flakes  were  also 
used  as  cutting  tools,  and  a  relatively  few  were  used  as  light  duty  drills. 
Due  to  the  prevalence  of  straight  working  edges  and  relative  absence  of  convex 
or  blunted  working  edges,  few  of  these  flake  tools  were  suitable  for  the 
working  of  skins. 

Tabular  and  nodular  cores  are  locally  derived  rock  forms  used  for  the 
extraction  of  flake  tools  and  the  manufacture  of  bifacial  tools.  This 
heterogenous  class  of  artifacts  is  represented  by  slightly  modified  to  heavily 
reduced  cores. 

The  ground  stone  artifact  class  is  dominated  by  non-local  sandstones  and 
quartzites.  These  tools  served  as  hand-held  manos  and  stationary  grinding 
basins  and  anvils.  Abraders  were  used  for  smoothing  objects  such  as  wooden 
shafts  as  well  as  sharpeners  for  pointed  wood  or  bone  artifacts.  The  griding 
stone  category  probably  served  a  function  in  food  preparation.  No  mineral 
stains  were  noted  on  the  working  surfaces,  but  these  grinding  stones  may  also 
have  been  used  to  grind  hematite  and  limonite  into  pigments.  Pecked  working 
surfaces  may  have  served  as  anvils  for  percussion  flaking  or  in  food  prepara¬ 
tion. 
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Interpretations 


The  23JA170  cultural  deposit  is  relatively  thin,  with  several  areas  of 
artifact  concentrations  in  the  site.  No  cultural  features  such  as  pits  or 
hearths  were  discovered.  The  projectile  points  are  homogeneous  lanceolate 
forms.  Several  points  represent  the  end  stage  in  a  projectile  ;omt  -utiliza¬ 
tion  trajectory,  and  the  majority  of  these  point  are  stems  which  broke  during 
use  at  uniform  lengths.  Based  on  these  data,  23JA170  represents  a  single 
component  Nebo  Hill  complex  occupation.  Surface  material  is  estimated  to  cover 
an  area  of  15,000  sq  m  (1.5  ha).  Cultural  material  was  recovered  to  a  depth 
of  50  cm.  The  majority  of  artifacts  were  recovered  between  13  and  30  cm.  No 
cultural  features  were  located  during  the  1979  *  investigations  at  the  site. 
Less  than  one  percent  of  the  site  has  been  excavated. 

Based  on  an  analysis  of  the  material  culture,  the  23JA170  site  was  a  base 
camp.  In  this  sense,  the  site  served  as  a  wood  and  stone  tool  maintenance 
area  as  well  as  a  short  term  habitation.  In  addition,  plant  and  animal  foods 
were  processed  and  consumed  at  the  site. 

The  projectile  point  assemblage  is  dominated  by  chert  types  which  are 
derived  from  source  areas  at  relatively  long  distances  from  the  site.  Several 
of  the  points  made  from  these  chert  types  have  been  resharpened  to  various 
degrees  and  repeatedly  heated,  causing  thermoclastic  damage  to  some.  These 
factors  indicate  that  projectile  points  were  curated  for  relatively  long 
periods  of  time.  Utilitarian  artifacts  were  made  of  local  cherts  and  were 
apparently  discarded  at  a  more  rapid  rate.  The  manufacturing  debris  at  the 
site  is  composed  almost  entirely  of  local  cherts. 

The  implications  of  the  chert  origins  and  the  projectile  point  reuse 
trajectory  have  a  greater  significance  in  the  interpretation  of  the  settle¬ 
ment-subsistence  practices  of  the  23JA170  inhabitants.  A  highly  mobile 
existence  is  suggested  by  the  reuse  and  curation  of  points.  The  use  of  non¬ 
local  cnerts  for  the  projectile  points  and  not  for  other  tools,  as  well  as  the 
presence  of  non-local  sandstones  and  quartzites,  indicate  long  distance  group 
movement,  or  conversely,  travel  by  individual  specialists.  The  existence  of 
extensive  trade  networks  cannot  be  discounted. 

The  study  of  prehistoric  hunter-gatherers  has  made  frequent  use  of 
ethnographic  analogies  in  order  to  widen  the  horizons  of  archaeological 
interpretations.  Most  of  the  analog  models  currently  in  use  by  anthropolo¬ 
gists  and  archaeologists  have  been  derived  from  the  study  of  African  band 
societies  and  then  equated  to  the  North  American  environment.  Such  analogs 
have  served  to  provoke  the  recognition  of  more  comprehensive  ranges  of  order 
in  the  archaeological  record. 

Hunter-gatherer  groups  operate  within  both  social  and  spatial  boundaries. 
Spatial  boundaries  range  from  identifiable  territories  such  as  river  drainages 
to  entirely  fluid  population  movements  (Peterson  1976).  Yellen  and  Harpen¬ 
ding  (1972:244)  state  that  "hunter-gatherers  are  characterized  by  a  very  fluid 
patterning  of  population  distribution  over  the  land,  and  that  the  classic 
notion  of  the  'band'  is  more  aptly  applied  to  primitive  agriculturalists." 
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In  general  it  has  been  observed  that  hunter-gatherer  occupational  debris 
accumulates  in  extremely  thin  layers.  Residue  at  a  seasonally  occupied 
hunter-gatherer  site  would  be  expected  to  accumulate  gradually.  Activity 
areas  are  represented  by  concentrated  zones  of  refuse  and  debris.  In  addition 
to  thin  occupations  debris,  current  research  indicates  that  the  life  history 
of  individual  artifacts  have  a  strong  bearing  on  typology,  utilization 
patterns,  and  reconstruction  of  weaponry.  The  presence  of  projectile  points 
which  have  been  secondarily  reworked  from  original  points  can  be  taken  to 
indicate  group  movement  and  point  reuse  in  a  circumstance  where  lithic 
materials  were  not  available  for  new  points. 

The  presence  of  imported  lithic  materials  at  a  given  site  may  be  a 
reflection  of  the  lack  of  suitable  local  materials.  Such  exotics  may  also 
indicate  the  drifting  and  dividing  patterns  of  certain  individuals  or  small 
camps  of  individuals,  rather  than  acquisition  through  trade  networks  or 
through  lithic  resource  procurement  expeditions.  In  their  study  of  Late  Stone 
Age  and  contemporary  Bushmen  artifact  distributions,  Yellen  and  Harpending 
(1972)  conclude  that  almost  no  social  nucleation  exists  among  hunter-gatherer 
groups,  and  that  tools  found  at  great  distances  may  have  been  made  by  the  sane 
individual . 

Based  on  the  data  discussed  in  this  report,  the  Nebo  Hill  complex 
inhabitants  of  23JA170  were  practicing  a  wandering  hunting  and  gathering 
subsistence  strategy.  The  cultural  deposit  at  the  site  was  created  within  a 
relatively  short  period  of  time,  with  the  people  camping  on  the  currently 
exposed  ground  surface,  camp  debris  accumulating  around  the  living  area, 
subsequent  abandonment  of  the  site,  and  eventual  shallow  burial  of  the  deposit 
by  aeolian  processes.  The  lithic  sources  used  for  the  projectile  point  and 
grinding  stone  assemblage  indicate  movement  of  the  group  or  individuals  across 
the  region  from  Central  Missouri  River  to  the  headwaters  of  the  Little  Blue 
River  in  southern  Jackson  County.  The  incidence  of  secondarily  reworked 
projectile  points  indicate  that  they  were  curated  and  maintained  for  extensive 
periods  of  time.  The  high  incidence  of  local  lithic  debris  at  the  site  and 
few  points  of  local  material  indicates  that  most  of  the  locally  made  points 
were  then  removed  from  the  site. 


23JA170  has  proven  to  be  extremely  significant  in  terms  of  the  informa¬ 
tion  provided  on  the  behavioral  patterns  of  Nebo  Hill  groups.  The  site 
provides  data  on  the  artifact  assemblage  of  Nebo  Hill  base  camps  and  the 
territorial  range  of  these  groups  of  people.  The  site  specific  studies  of 
Reid  (1978)  and  Reeder  (1978)  and  this  study  at  23JA170  are  initial  steps  in 
the  formulation  of  a  regional  scale  model  of  Nebo  Hill  settlement-subsistence 
strategies.  Nebo  Hill  sites,  although  frequently  found  on  upland  bluffs,  are 
also  found  on  bottomland  terraces.  These  sites  are  characterized  by  appar¬ 
ently  seasonal  site  occupations,  indicating  group  mobility,  and  suggest  inter¬ 
site  relationships  or  cultural  contact.  23JA170  served  as  an  integral  part  of 
the  Nebo  Hill  Complex  settlement-subsistence  strategy.  Its  location  on  the 
upland  bluff  served  to  maximize  the  availability  of  woodland  and  prairie  plant 
and  animal  species  and  local  chert  sources  for  the  renewal  of  tool  kits. 


421 


The  site  should  be  preserved  from  any  extensive  land  modification  or 
development.  It  is  recommended  that  grass  or  native  prairie  vegetation  be 
established  on  the  site.  The  establishment  of  an  interpretive  exhibit  at  the 
local  ranger  station  or  a  visitor  center  would  aid  in  conveying  to  the  public 
the  historical  and  scientific  significance  of  the  site. 
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CHAPTER  XIV 


THE  TURNER-CASEY  SITE  (23JA35) 


Larry  J.  Schmits  and  Christopher  A.  Wright 


INTRODUCTION 


The  Turner-Casey  site  (23JA35)  is  a  large  upland  Nebo  Hill  site  situated 
on  a  bluff  overlooking  the  East  Fork  of  the  Little  Blue  River.  The  site 
covers  50,000-60,000  sq  m  and  is  one  of  the  largest  known  sites  in  Jackson 
County.  Turner-Casey  has  been  known  to  local  artifact  collectors  and  was 
briefly  investigated  and  reported  on  in  the  1960s.  As  a  result  of  the 
proposed  construction  of  Blue  Springs  Lake,  the  site  was  tested  in  1976  by  the 
University  of  Kansas  and  recommended  for  extensive  excavation  (Brown  1977). 
Phase  III  data  recovery  investigatons  at  the  site  were  conducted  in  1979  by 
Soil  Systems,  Inc.,  as  part  of  a  cultural  resource  mitigation  project  for  Blue 
Springs  and  Longview  Lakes.  The  primary  objective  of  the  investigations  at 
23JA35  was  a  reconstruction  of  Nebo  Hill  settlement-subsistence  and  lithic 
procurement  patterns  along  with  the  recovery  of  organics  suitable  for  radio¬ 
carbon  dating. 


DESCRIPTION  OF  THE  SITE  AND  LOCAL  ENVIRONMENT 


The  Turner-Casey  site  (23JA35)  is  located  on  an  upland  divide  or  inter¬ 
fluvial  overlooking  the  East  Fork  of  the  Little  Blue  Valley  approximately  30 
km  south  of  the  confluence  of  the  Little  Blue  and  Missouri  Rivers.  This 
divide  is  formed  by  the  juncture  of  the  East  Fork  and  the  main  stem  of  the 
Little  Blue  River  4.7  km  north  of  the  site.  The  east  side  of  this  divide 
facing  the  East  Fork  is  characterized  by  numerous  northeasterly  trending 
ridges  separated  by  intermittent  tributaries  leading  to  the  river.  The  dis¬ 
section  of  the  valleys  through  bedrock,  especially  resistant  layers  of  Bethany 
Falls  Limestone,  has  resulted  in  the  formation  of  steep  slopes,  bedrock 
ledges,  and  rocky  wooded  ravines  on  the  northeast  and  south  sides  of  the  site. 
Overhangs  of  Bethany  Falls  bedrock  are  especially  pronounced  on  the  east  side 
of  the  site  forming  rockshelters  such  as  at  23JA37. 

The  headwaters  of  the  small  tributary  valleys  on  either  side  of  23JA35 
are  located  about  1200  m  to  the  northwest  and  south  of  the  site  in  rocky 
rolling  uplands.  The  northeasterly  trending  ridge  or  upland  valley  projection 
on  which  the  site  is  located  is  defined  by  these  two  valleys.  The  ridge 
extends  from  the  flood  plain  of  the  Little  Blue  on  the  northeast  for  a 
distance  of  about  1100  m  to  the  southwest  (Fig.  139).  The  distance  between 
the  two  tributaries  near  the  headwaters  is  about  1450  m;  this  distance  is 
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Location  of  the  Turner- Casey  site  (23JA35) 


about  375  m  on  the  northeast  bluff  overlooking  the  Little  Blue  River.  This 
bluff  is  steep  in  its  slope  to  the  flood  plain  of  the  Little  Blue  River.  The 
ridgetop  itself  is  relatively  flat.  The  north,  east,  and  south  sides  of  the 
ridge  are  dissected  by  steep  wooded  ravines. 

The  East  Fork  of  the  Little  Blue  River  is  a  small  mud  and  gravel  bottomed 
meandering  stream.  Based  on  map  and  air  photo  interpretations,  Kopsick  (this 
volume)  has  been  able  to  define  two  surfaces  on  the  Little  Blue  River.  The 
present  flood  plain  (T-0)  is  restricted  to  a  narrow  area  closely  paralleling 
the  modern  channel.  The  major  portion  of  the  flood  plain  is  comprised  by  the 
T-l  terrace  and  is  elevated  several  m  above  the  T-0.  Based  on  typologically 
dated  archaeological  sites  and  C-14  dates,  aggradation  of  the  T-l  terrace 
ceased  by  Middle  Woodland  times  (ca.  2000  B.P.).  The  surface  of  the  T-l 
terrace  exhibits  numerous  scrolls,  oxbow  lakes,  and  depressional  areas 
resulting  from  previous  meandering  of  the  Little  Blue  River.  At  the  time 
Turner-Casey  was  occupied,  the  elevation  of  the  flood  plain  was  considerably 
lower.  Sufficient  information  is  not  presently  available  to  determine  whether 
this  flood  plain  of  ca.  4000-5000  B.P.  was  characterized  by  a  meandering 
fluvial  system  similar  to  the  one  presently  in  the  area. 

The  present  land  use  of  the  area  of  the  site  has  been  for  pasture  and 
cultivation.  A  north-south  fence  on  the  quarter  section  line  along  the  wes¬ 
tern  side  of  the  site  marks  the  known  western  boundary  of  the  site  (Fig.  139). 
This  fence  also  marks  the  Corps  of  Engineers  property  line.  The  site  may  well 
extend  to  the  west  of  this  fence.  The  area  to  the  east  of  this  fence 
extending  across  a  pasture  and  past  a  second  north-south  fence  and  south  of  an 
east-west  fence  is  referred  to  as  Area  A.  Local  informants  indicate  that  for 
the  last  75  years  or  so  this  area  has  been  used  for  pasture.  Prior  to  75 
years  ago,  this  area  was  cultivated.  A  rectangular  field  to  the  northeast  of 
Area  A  is  referred  to  as  Area  B.  This  field  was  in  cultivation  prior  to  its 
acquisition  by  the  Corps  of  Engineers  in  the  mid-1970s.  The  area  to  the  north 
of  the  field  is  referred  to  as  Area  C.  This  area  is  wooded  and  according  to 
local  informants  is  not  known  to  have  ever  been  in  cultivation.  Several 
terraces  have  been  constructed  along  the  east  side  of  Area  C  to  divert  drain¬ 
age  to  a  pond  to  the  north. 

The  stratigraphy  at  23JA35  consists  of  a  Pleistocene  loess  cap  overlying 
Pennsylvanian  bedrock  of  the  Kansas  City  group.  This  loess  cap  is  thickest 
near  the  summit  of  the  ridge  and  pinches  out  near  the  slope.  Soils  formed  on 
these  deposits  include  the  Sibley  Series  on  the  loess  and  the  Snead  on  the 
bedrock  slope. 

Based  on  the  United  States  General  Land  Office  surveys  conducted  in  1826, 
the  Turner-Casey  site  was  located  within  a  major  expanse  of  upland  prairie 
(Jurney:  this  volume,  Figure  18).  The  present  forest  area  to  the  north  of 
the  site  consisted  at  that  time  of  a  barrens,  perhaps  maintained  by  periodic 
prairie  fires.  Lowland  prairie  areas  were  present  on  the  flood  plain  of  the 
East  Fork  Little  Blue  Valley  adjacent  to  the  site.  The  prevailing  wind 
patterns  in  the  fall  and  winter  (when  fires  are  most  likely)  were  from  the 
southwest,  thus  allowing  the  spread  of  prairie  vegetation  and  barrens  through 
the  slope-upland  and  flood  plain  forest  to  the  north  of  the  site.  The 
boundaries  of  these  vegetational  zons  were  undoubtedly  in  a  state  of  constant 
fluctuation  as  a  result  of  changes  in  precipitation,  edaphic  factors  and 
prairie  fires. 
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Common  prairie  and  edge-adapted  animals  which  would  have  been  present  in 
the  areas  of  the  site  would  include  bison,  wapiti,  deer,  cottontail,  turkey 
and  prairie  chicken.  Pronghorn  antelope  and  jack  rabbit  may  have  been  present 
during  periods  of  extended  drought.  Common  plants  included  bluestem  grasses 
with  sumac,  rough  dogwood  or  barrens  fringe.  On  lower  slopes  a  belt  of 
switchgrass,  Canada  wildrye,  cordgrass,  and  sunflowers  often  intervened 
between  bluestem  prairie  and  shrubs.  The  General  Land  Office  Survey  Records 
indicate  that  isolated  groves  of  trees,  primarily  white  and  black  oaks  and 
hickory  were  common  along  the  prairie  fringe. 

Three  zones  of  woodland  were  located  immediately  adjacent  to  the  site, 
barrens,  slope-upland  forest,  and  flood  plain  forest.  Common  plants  in  the 
barrens  included  white  and  black  oaks,  pin  oak,  and  hickory  with  an  understory 
of  hazel,  plum  and  cherry.  The  slope-upland  forest  included  these,  same 
species.  The  flood  plain  forest  included  white  and  black  oaks,  walnut,  elm, 
and  hackberry  as  dominant  species.  Understory  vegetation  included  sumac, 
plum,  gooseberry,  and  wild  grape. 

Local  Winterset  chert  is  readily  available  from  the  Winterset  limestone 
formation  near  the  site.  A  major  outcrop  known  to  have  been  used  as  a  quarry 
is  located  in  a  regolith  just  above  a  pond  730  m  northwest  of  23JA35  (Fig. 
139).  In  summary  a  mosaic  of  four  vegetational  zones  with  associated  varie¬ 
ties  of  plant  and  animal  resources  existed  within  five  km  of  the  site.  Lithic 
resources  were  readily  and  abundantly  available  to  the  site  occupants. 


PREVIOUS  WORK  AT  THE  TURHER-CASEY  SITE 


The  Turner-Casey  site  was  first  reported  by  W.R.  Wilson  in  a  short 
article  in  the  Missouri  Archaeological  Society  Newsletter  (Wilson  1962). 
Wilson  describes  the  site  as  being  discovered  by  Mike  and  Emmett  Casey  while 
crossing  a  field  near  their  home  during  the  spring  of  1961.  The  Caseys' 
showed  their  surface  collection  to  Wilson,  who  immediately  recognized 
diagnostic  Nebo  Hill  points  described  earlier  by  Shippee  (1948,  1957). 
Shippee  was  contacted,  and  the  group  made  several  additional  surface 
collections  that  spring.  The  site  appeared  to  them  to  be  a  single  component 
Nebo  Hill  complex  site. 

Wilson  (1962:4)  reports  that  in  mid-summer  of  1961  the  group  learned  that 
the  site  property  might  soon  change  hands  and  was  concerned  that  future 
research  at  the  site  might  not  be  possible.  Accordingly,  they  sought  and 
received  permission  to  plow  and  disc  the  then  fallow  field  (Area  B)  in  order 
to  recover  additional  artifacts.  While  plowing,  Mike  Casey  noticed  several 
burned  limestone  fragments  turned  up  in  the  northeast  corner  of  Area  B.  The 
locations  of  these  were  marked,  and  careful  hand  excavations  were  conducted. 

Shippee,  Wilson,  and  the  Caseys  were  very  interested  in  obtaining 
charcoal  or  other  organic  material  to  date  the  site  and  the  Nebo  Hill  complex. 
No  dates  were  at  that  time  available,  and  Shippee  (1948,  1957)  had  speculated, 
on  typological  grounds,  that  the  Nebo  Hill  complex  dated  to  late  Paleo-Indian 
t ime  s . 
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The  excavations  revealed  the  remains  of  four  hearths,  three  of  which  had 
been  disturbed  and  somewhat  scattered.  Wilson  indicates,  however,  that  all 
hearths  were  below  the  plow  zone  and  that  the  scattering  must  be  due  to  other 
factors  than  plowing.  Wilson  briefly  described  three  of  the  four  hearths. 
Hearth  1  contained,  in  addition  to  burnt  limestone,  a  quartzite  mano  but  no 
temporally  diagnostic  items.  Hearth  2  had  a  Nebo  Hill  point  in  association. 
Hearth  3  was  undisturbed  and  consisted  of  a  five-foot  diameter  deposit  of 
small,  bright  red  limestone  cobbles.  A  deer  metapodial  fragment  was  associ¬ 
ated  with  this  hearth,  but  no  charcoal  or  diagnostic  artifacts  were  found 
(Wilson  1962). 

In  summary,  work  reported  by  Wilson  recorded  the  site  as  a  Nebo  Hill 
complex  component  in  an  environmental  setting  similar  to  the  type  site  des¬ 
cribed  by  Shippee.  Artifact  density  was  reported  as  high,  depth  of  site  was 
shallow,  and  disturbance  was  limited.  Wilson  also  indicated  that  the  site 
extended  outside  the  plowed  field  by  stating  that  "less  than  one-fifth  of  this 
site  has  been  extensively  studied"  (1962:5). 

The  next  investigation  of  the  site  was  a  short  visit  by  Michael  Heffner 
in  1973  as  part  of  a  contract  between  the  University  of  Kansas  and  the 
National  Park  Service.  This  contract  provided  for  initial  survey  and 
assessment  of  cultural  resources  in  view  of  potential  future  impact  of  the 
then  proposed  Little  Blue  channel  straightening  and  reservoir  construction 
projects.  Heffner  (1974:29)  gathered  a  small  collection  from  the  surface  and 
recommended  more  extensive  work  before  construction. 

In  June  of  1976,  a  crew  from  the  University  of  Kansas  revisited  the 
Turner-Casey  site  as  part  of  a  contract  with  the  Kansas  City  District  Corps  of 
Engineers  for  an  intensive  survey  and  assessment  of  the  proposed  Little  Blue 
Lakes  area.  As  reported  by  Brown  (1977:17-40),  field  work  consisted  of  exca¬ 
vation  of  10  one  m  square  test  pits,  intensive  surface  collection,  and  soil 
sampling  for  phosphate  concentrations.  Brown  describes  the  site  as  consisting 
of  a  surface  scatter  of  approximately  100,000  sq  m,  of  which  12,000  sq  m  were 
cultivated  (the  field  studied  by  Wilson,  Shippee,  and  the  Caseys).  A  large 
portion  of  the  site  southwest  of  the  cultivated  field  was  in  pasture,  while  an 
area  northeast  of  the  field  was  in  timber. 

Brown's  test  pits  were  scattered  over  Area  A.  The  test  pits  showed  that 
plowing  had  disturbed  almost  all  of  the  deposit.  While  artifacts  were  occa¬ 
sionally  found  below  the  plow  zone  to  about  40  m  below  surface,  most  were  in 
the  top  20  cm.  The  pasture  (Area  A)  was  shown  to  have  been  plowed  also, 
although  informants  indicated  not  in  the  last  75  years.  Test  pits  also 
indicated  that  Area  A  had  the  highest  artifact  density.  No  features  were 
encountered  in  the  test  pits. 

Soil  samples  were  taken  by  Brown  (1977:18)  in  four  transects  across  the 
site  for  analysis  of  phosphate  content  in  an  attempt  to  delineate  site  boun¬ 
daries  and  internal  variability.  Phosphate  concentration  values  were  inter¬ 
polated,  contoured,  and  mapped  for  the  site  (Brown  1977:33-34).  Unfortu¬ 
nately,  these  maps  are  unclear — they  are  of  different  scale  than  his  other 
maps,  grid  coordinates  are  unreadable,  and  site  features  and  investigations 
are  not  shown.  Brown's  interpretation  of  these  maps  is  that  the  phosphate 
distribution  is  uncorrelated  with  prehistoric  occupation  organic  deposits  and 
is  related  instead  to  erosion,  leaching,  and  modern  phosphate  deposition. 
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Most  of  the  effort  during  the  1976  investigations  appears  to  have  been 
involved  in -an  intensive,  controlled  surface  collection  from  the  cultivated 
portion  of  the  site  and  from  portions  of  the  pasture  adjacent  to  the  south¬ 
west.  Approximately  2400  10  m  squares  were  collected  from,  resulting  in  the 
recovery  of  more  than  5800  artifacts  (Brown  1977:17-18).  Density  maps 
(interpreted  contours)  for  four  artifact  classes,  bifaces,  unifaces,  debitage, 
and  limestone,  are  presented  (1977:27-30).  Again,  the  maps  are  difficult  to 
interpret  because  of  their  lack  of  site  features  and  readability,  but  several 
clusters  or  concentrations  of  artifacts  are  apparent.  Careful  scaling  and 
analysis  of  these  maps  indicate  that  the  major  concentrations  are  in  the 
northeast  corner  of  the  cultivated  field,  in  the  west-southwest  portion  of  the 
cultivated  field,  and  in  an  area  in  pascure  approximately  50  m  southwest  of 
the  cultivated  field. 

In  summary,  Brown's  investigations  recovered  a  large  quantity  of  arti¬ 
facts  and  confirmed  that  Turner-Casey  was  a  large,  single  component  Nebo  Hill 
complex  site.  While  phosphate  concentration  studies  were  inconclusive,  an 
intensive  surface  collection  indicated  that  the  site  was  shallow,  and  perhaps 
completely  disturbed,  especially  in  the  cultivated  field  part  of  the  site, 
although  portions  of  features  might  still  remain.  Test  pits  also  indicated 
that  the  highest  artifact  density  occurred  in  the  pasture  area  southwest  of 
the  cultivated  field.  Because  of  the  rarity  of  Nebo  Hill  complex  components 
in  the  project  area  and  in  the  region,  the  site  was  considered  to  have 
potential  for  providing  important  data  for  several  problem  areas  identified  in 
the  project  research  design.  These  included  lithic  procurement,  manufacturing 
technology,  tool  use,  subsistence  and  activity  analysis,  and  culture  history 
(Brown  1977:20).  The  site  was  recommended  for  excavation  and  study  before  its 
destruction. 

Robert  Ziegler,  in  a  Master's  thesis  at  the  University  of  Kansas  (1979), 
studied  in  detail  the  distribution  of  artifacts  gathered  during  the  controlled 
surface  collection  made  in  1976.  Ziegler's  work  focused  on  analysis  of  the 
artifacts  from  the  cultivated  field  (Area  B).  He  excluded  those  from  the 
pasture  b  -e  of  possible  visibility  bias.  Ziegler  used  factor  analysis  and 
grouping  analysis  in  attempts  to  identify  clusters  of  occupational  activity 
and  to  define  the  actual  activities  carried  out  and  the  tool  kits  used. 

Ziegler's  study  confirms  Brown's  less  detailed  analysis  of  internal  site 
variability  and  indicates  that  large,  blufftop  Nebo  Hill  complex  sites  prob¬ 
ably  represent  numerous  reoccupations,  perhaps  during  warm  weather  seasons,  as 
hypothesized  for  the  Nebo  Hill  type  site  by  Reid  (1980).  Ziegler's  detailed 
identification  and  interpretation  of  his  factor  and  grouping  analyses  defined 
six  clusters  of  various  sizes  and  shapes.  While  these  clusters  exhibit  dis¬ 
tinctive  differences  in  their  factor  loadings  and  scores  for  the  different 
artifact  classes  used  by  Ziegler  as  variables,  and  thus  can  be  interpreted  as 
representing  different  artifact/tool  proportions  indicative  of  distinct 
activities,  the  differences  are  minor.  Ziegler  is  cautious  in  interpreting 
these  as  activity  areas,  apparently  preferring  an  hypothesis  involving  mul¬ 
tiple  occupations,  perhaps  of  varying  sizes.  Ziegler's  use  of  untransformed 
count  data,  not  normally  distributed,  makes  statistical  significance  testing 
impossible  as  a  technique  to  estimate  cluster  distinctiveness.  Further 
detailed  analysis  using  more  careful  data  control  is  necessary  to  decide  this 
issue.  The  data  at  hand,  however,  indicate  that  the  clusters  or  concentra- 
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tions  most  probably  represent  different  occupations  episodes,  with  cluster 
size  differences  related  to  the  number  of  such  episodes  and  their  degree  of 
spatial  overlap. 


DESCRIPTIONS  OP  THE  EXCAVATIONS 


The  1979  excavations  at  23JA35  included  test  units  in  Areas  A,  B,  and  C, 
block  excavations  in  areas  A  and  C,  and  mechanized  scraper  cuts  in  Area  A  and 
B  (Fig.  140).  The  test  units  were  designed  to  locate  concentrated  areas  of 
debris,  the  block  to  recover  large  samples  of  spatially  associated  remains, 
and  the  scraper  cuts  to  open  large  areas  so  as  to  discover  subsurface 
features.  A  grid  system  was  laid  out  with  a  transit  from  the  datum  (E500, 
N500)  established  by  Brown  along  the  fence  line  of  the  west  side  of  Area  A 
(Fig.  140).  Base  lines  were  extended  east  and  north  through  areas  A,  B,  and 
C.  The  provenience  of  all  excavation  units  are  referred  to  in  terms  of  east 
and  north  of  this  datum.  While  this  grid  system  used  in  1979  conforms  to  the 
grid  set  up  in  1976  and  used  by  Brown  (1976)  and  Ziegler,  there  are 
discrepancies  with  the  placement  of  the  grid  and  other  features  such  as  fence 
lines  presented  by  Ziegler  (1978). 

Excavation  methods  included  the  use  of  one  by  one  m  units  hand  excavated 
by  thin  shovel  scraping  and  troweling.  The  units  were  excavated  in  10  cm 
levels.  Tools  were  plotted  to  the  nearest  cm.  The  matrix  from  the  blocks  and 
test  units  was  sifted  through  one-fourth  inch  mesh  screen.  Four  liter  matrix 
samples  were  taken  from  each  10  cm  level  for  flotation  and  waterscreening. 


Area  A 

The  excavations  in  Area  A  included  18  one  by  one  m  test  units  and  a  three 
by  four  m  block.  Six  of  the  test  units  consisted  of  adjacent  one  by  two  m 
units.  Additionally,  Brown  opened  up  five  one  by  two  m  units  in  Area  A  in 
1976.  In  all,  40  square  meters  were  hand  excavated  in  Area  A  (Fig.  140). 

Brown's  test  units  encountered  a  large  concentration  of  lithic  debris  in 
E600-601,  N570,  and  E620-621,  N599.  A  total  of  1920  and  1672  items  were  found 
in  these  units  respectively.  Brown's  E600-601,  N570  unit  was  relocated  and 
opened.  Two  additional  test  units  were  placed  to  the  north  (E600,  N579)  and 
to  the  south  (E600-601,  N559)  to  determine  the  extent  of  this  lithic  concen¬ 
tration.  Both  of  these  units  recovered  a  quantity  of  lithic  material, 
although  considerably  less  than  was  found  by  Brown.  Based  on  these  results,  a 
small  three  by  four  m  block  was  opened  over  Brown's  old  units.  Excavation  of 
this  block  recovered  a  large  number  of  tools,  lithic  manufacturing  debris, 
unworked  stone,  and  a  large  amount  of  historic  debris  including  broken  clay 
pigeons  and  metal  items  such  as  nails.  Over  96  percent  of  the  cultural 
materal  was  concentrated  in  the  upper  25  cm.  No  evidence  of  stratification 
was  present.  The  modern  historic  debris  was  mixed  with  the  prehistoric  lithic 
material.  Due  to  the  shallow  depth  of  the  cultural  deposit  and  the  mixing 
with  historic  materials,  Block  A  was  not  expanded  further.  A  general  view  of 
the  completed  excavations  in  Block  A  is  shown  in  Figure  141. 
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In  general,  the  results  from  Block  A  seemed  to  indicate  the  presence  of  a 
large  concentration  of  lithic  manufacturing  debris  located  along  this  north¬ 
western  edge  of  the  ridge  crest.  This  material  appeared  to  be  badly  dis¬ 
turbed,  probably  as  a  result  of  past  agricultural  activities  and  bioturbation. 
The  stratigraphy  in  Area  A  consisted  of  an  upper  Alp  soil  horizon  consisting 
of  a  dark  brown  (10YR3/3)  weak  granular  silt  loam  from  the  surface  to  a  depth 
of  20  cm  (Fig.  142).  A  B1  horizon  consisting  of  a  brown  (10YR5/3)  coarse 
subangular  blocky  silty  clay  was  present  from  20-37  cm.  A  B2t  horizon  charac¬ 
terized  by  a  dark  yellowish  brown  (10YR4/4)  coarse  subangular  blocky  clayey 
silt  was  present  below  37  cm.  Cultural  material  was  predominantly  concen¬ 
trated  in  the  Alp  horizon,  although  a  fair  amount  was  found  in  the  upper  few 
cm  of  the  B1  horizon.  Almost  no  material  was  present  in  the  B2t  horizon. 
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Figure  142.  Soil  profiles  of  Block  A  at  23JA35. 


Since  the  investigations  indicated  that  the  cultural  deposit  in  Area  A 
was  poorly  preserved  near  the  edge  of  the  ridge  crest,  a  second  series  of 
three  test  units  were  opened  at  10  m  intervals  to  the  east  along  the  E628 
line.  This  second  transect  of  test  units  was  25  m  east  of  Block  A  and  located 
on  the  level  crest  of  the  ridge.  Coordinates  of  these  test  units  were  E628- 
629,  N599;  E628-629,  N599;  and  E628,  N599.  A  fourth  unit  (E630-631, 


432 


N569)  was  also  opened  between  the  first  two  units.  A  small  amount  of  lithic 
material,  concentrated  in  the  upper  30  cm,  was  recovered  from  units  E628-629, 
N599  and  E630-631,  N569.  A  higher  concentration  of  lithic  material  was  found 
in  E628-629,  N579  and  in  E628-629,  N599.  Cultural  materials  were  present  to  a 
depth  of  50  cm,  but  were  concentrated  in  the  upper  35  cm.  Modern  historic 
materials  such  as  glass,  nails  and  clay  pigeons  were  frequent  to  a  depth  of 
25  cm  and  in  some  cases  occurred  to  a  depth  of  35  cm. 

Six  final  test  units  were  placed  in  Area  A.  Three  of  these  (E654,  N569; 
E650,  N580;  E639-640,  N589)  were  located  between  the  above  four  units  and  the 
fence  to  the  east.  These  were  placed  along  a  south-southeast  diagonal  in 
order  to  sample  this  highest  point  of  the  ridge  crest.  Unit  E654,  N569 
produced  a  moderate  amount  of  material  concentrated  between  the  surface  and  a 
depth  of  30  cm.  Historic  materials  occurred  to  20  cm.  Unit  E639-640,  N589 
produced  a  moderate  concentration  of  material  in  the  upper  30  cm.  Modern 
historic  materials  were  highly  concentrated  in  this  area. 

An  additional  test  unit  in  Area  A  was  placed  south  of  the  house  at  E630, 
N479.  This  area  was  tested  primarily  to  determine  the  southern  extent  of  the 
concentration  of  lithics  in  Area  A.  This  unit  indicated  a  light  amount  of 
cultural  material  concentrated  in  the  upper  30  cm  but  occurring  to  a  depth  of 
55  cm.  Historic  materials  occurred  to  a  depth  of  55  cm,  indicating  consider¬ 
able  disturbance.  Two  final  Area  A  test  units  were  placed  in  the  northeastern 
part  of  Area  A  to  the  east  of  the  fence  that  runs  along  the  south  border  of 
the  field  comprising  Area  B.  Unit  E680,  N617  produced  a  small  amount  of 
material  in  the  upper  20  cm.  Unit  E655,  N609  produced  a  light  amount  of 
material  principally  in  the  upper  levels.  The  eastern  margin  of  Area  A  is 
steeply  sloped  and  appears  to  have  been  badly  eroded. 

At  the  close  of  the  excavations  at  23JA35,  a  scraper  cut  (Scraper  Cut  3) 
was  placed  in  Area  A.  This  consisted  of  a  north-south  transect  60  m  in  length 
located  along  E630  and  from  N567  to  N627.  While  a  number  of  artifacts  were 
recovered  from  the  scraper  cut,  no  features  such  as  pits,  hearths,  or  charcoal 
stains  were  found. 

In  summary,  the  excavations  in  Area  A  indicated  the  presence  of  a  large 
concentrated  scatter  of  cultural  debris  located  on  the  summit  and  northwestern 
crest  of  the  ridge.  This  material  is  most  heavily  concentrated  on  the  north¬ 
east  and  northwest  margin  of  the  ridge  crest  between  Block  A  and  Scraper  Cut 
3.  This  concentration  may  extend  to  the  northeast  and  be  part  of  the  scatter 
delineated  in  the  southwest  corner  of  Area  B  by  Ziegler.  While  artifacts  are 
highly  concentrated  in  Area  A,  they  have  been  badly  disturbed.  Cultivation  of 
the  area  and  historic  dumping  have  resulted  in  the  mixing  of  prehistoric  Nebo 
Hill  materials  with  modern  artifacts. 

According  to  Mike  Casey,  the  area  of  the  pasture  (Area  A)  along  the  fence 
just  north  of  the  home  and  farm  buildings  was  used  as  a  garden  over  a  long 
period  of  time.  Dumping  of  ashes  from  trash  fires  and  wood  stoves  on  gardens 
was  a  common  practice  at  many  late  19th  and  early  20th  century  midwestern 
farmsteads.  This  practice  may  be  one  of  the  major  factors  contributing  to  the 
incorporation  of  large  amounts  of  historic  materials  into  the  soil.  The 
numerous  clay  pigeons  alone  indicates  that  the  area  was  used  frequently  for 
skeet  shooting. 


433 


No  structural  features  were  encountered  in  the  hand  excavations  or  in 
Scraper  Cut  3  at  Area  A.  It  is  likely  that  few  features  were  preserved  due  to 
the  shallow  nature  of  the  occupation.  Many  of  these  may  have  been  destroyed 
by  the  historic  occupation.  Because  of  the  high  degree  of  disturbance  in  Area 
A,  investigations  were  continued  at  other  areas  of  the  site  which  were  less 
disturbed . 


Area  B 

The  1979  investigation  in  Area  B  included  seven  test  units  and  two 
mechanized  scraper  cuts  (Fig.  140).  The  test  units  include  four  one  by  one  m 
units  and  three  one  by  two  m  units.  Four  test  units  were  laid  out  along  the 
crest  of  the  ridge  above  the  900  ft  contour  lines,  one  was  located  in  the 
northwest  corner  of  the  field,  and  two  in  the  east  central  area  of  the  field. 
Units  E680,  N650  and  E700,  N675  intersected  the  concentrated  area  of  debris 
noted  by  Ziegler  in  the  southwest  corners  of  Area  B.  Both  units  produced  a 
moderate  amount  of  lithics,  principally  manufacturing  debris  concentrated  in 
the  upper  25  cm. 

Four  additional  units  were  placed  in  the  center  of  Area  B;  two  along  the 
crest  of  the  ridge,  and  two  along  the  east  slope.  The  two  units  along  the 
crest  of  this  ridge  (E740,  N713-714  and  E770,  N713-714)  produced  a  moderate 
amount  of  lithic  debris  concentrated  in  the  upper  25  cm.  Several  flakes  were 
found  in  one  unit  to  a  depth  of  45  cm.  The  two  units  along  the  east  slope 
(E800,  N695  and  E800,  N718-719)  produced  additional  lithics.  The  latter  unit 
produced  a  high  concentration,  but  in  both  units  the  cultural  material  was 
concentrated  in  the  upper  20  cm.  A  final  test  pit  in  Area  B  was  located  along 
the  crest  of  the  ridge  in  the  northeast  corner  of  the  field.  Lithic  debris 
was  found  to  a  depth  of  50  cm  but  was  concentrated  in  the  upper  20  cm. 

No  evidence  of  charcoal,  burnt  clay,  organics,  or  cultural  features  was 
recovered  in  any  of  the  test  units  in  Area  B.  The  stratigraphy  in  Area  B 
consisted  of  an  upper  dark  brown  (10YR3/3)  silty  clay  (Alp  horizon)  overlying 
a  dark  yellowish  brown  (10YR4/4)  silty  clay  with  a  coarse  subangular  blocky 
structure  (B2t  horizon).  No  evidence  of  the  B1  horizon  was  found  in  Area  B. 
In  general,  the  soil  profile  appeared  to  consist  of  an  organically  enriched 
recent  cultivation  zone  on  a  deflated  B2t  horizon.  Since  the  cultural 
deposits  in  Area  B  were  thin  and  disturbed,  it  was  determined  that  extensive 
work  in  this  area  in  the  form  of  block  excavations  would  not  be  productive. 
However,  at  the  close  of  the  excavations  at  23JA35,  two  mechanized  scraper 
cuts  were  placed  in  Area  B  (Fig.  140).  Scraper  Cut  1  consisted  of  an  east- 
west  transect  114  m  in  length  located  in  the  northeast  Section  of  Area  B. 
Scraper  Cut  2  was  78  m  east-west  in  the  southwestern  section  of  Area  B  (Fig. 
140).  Scraper  Cut  1  produced  a  number  of  artifacts  and  several  charcoal 
stains  including  the  base  of  a  small  pit  (Fig.  143).  A  number  of  artifacts 
and  several  stains  which  apparently  were  burnt  roots  were  encountered  in  Scra¬ 
per  Cut  2.  These  features  and  stains  are  more  fully  discussed  in  subsequent 
sections . 
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Area  C 


Area  C  of  the  Turner-Casey  site  is  located  on  the  east  of  the  ridge, 
directly  north  of  Area  B  (Fig.  140).  This  portion  of  the  site  is  presently  in 
timber  and,  according  to  local  informants,  has  not  been  cultivated.  Area  C  of 
the  site  had  not  previously  been  tested.  Casey  reported  finding  numerous 
artifacts  just  to  the  south  along  the  north  fence  of  Area  B.  He  also  found  a 
number  of  Nebo  Hill  points  along  the  northeast  margin  of  Area  C  just  above  the 
rock  shelter  at  23JA37. 

Testing  of  Area  C  began  with  a  transect  of  three  test  units  laid  out  on 
the  N785  grid  line.  The  test  pit  to  the  west  (E799-800,  N784)  produced  a 
considerable  amount  of  material,  including  diagnostic  artifacts,  to  a  depth  of 
50  cm.  No  modern  artifacts  were  encountered.  Unit  E813,  N785  produced  a 
moderate  amount  of  material  to  a  depth  of  40  cm.  Several  modern  artifacts 
were  encountered  in  this  unit.  Unit  E829,  N784  produced  material  to  a  depth 
of  45  cm  with  a  concentration  in  the  25-35  cm  level.  One  modern  artifact  was 
found  in  the  upper  10  cm  of  this  unit.  Based  on  the  results  of  these  three 
units,  the  test  pit  to  the  west  (E798-800,  N784)  was  expanded  into  a  block 
referred  to  as  Block  C  (Fig.  144). 

Concurrent  with  the  excavation  of  Block  C,  four  additional  test  units 
were  opened  along  the  ridge  to  the  north.  Test  Unit  E799,  N799,  located  to 
the  north  of  Block  C  contained  a  fair  amount  of  material  to  a  depth  of  70  cm. 
Units  E830,  N810  and  E830,  N833  contained  a  light  amount  of  material  con¬ 
centrated  between  20  and  40  cm.  Unit  E844,  N799  contained  a  moderate  amount 
of  material  to  a  depth  of  65  cm.  These  additional  test  units  in  Area  C  seemed 
to  confirm  the  earlier  results  indicating  that  the  most  concentrated  cultural 
deposits  in  Area  C  were  located  in  its  southwest  corner  near  Block  C.  Con¬ 
sequently,  further  efforts  in  Area  C  were  focused  on  the  expansion  of  this 
block.  By  the  close  of  excavations,  Block  C  was  expanded  to  a  five  by  eight  m 
area.  General  views  of  the  excavations  at  Block  C  are  presented  in  Figure 
144. 


Over  7000  artifacts  were  recovered  from  Block  C,  the  majority  of  which 
were  evenly  distributed  in  the  0-15,  15-25  and  25-35  cm  levels.  A  substantial 
number  were  also  recovered  in  the  35-45  cm  level.  Less  than  5  percent  were 
found  from  45-55  cm.  While  a  substantial  number  of  artifacts  were  recovered 
from  Area  C,  no  evidence  of  features  was  encountered.  The  matrix  contained 
only  occasional  small  flecks  of  charcoal.  Relatively  small  amounts  of  modern 
historic  artifacts  were  found  in  Area  C.  These  were  principally  located  in 
the  upper  15-20  cm,  although  occasional  historic  artifacts  were  found  to  a 
depth  of  30  cm,  and  one  was  found  to  a  depth  of  50  cm. 

The  stratigraphy  in  Area  C  (Fig.  145)  consists  of  an  All  horizon  charac¬ 
terized  by  a  very  dark  gray  (10YR3/3)  silty  loam  with  a  granular  structure 
from  0-24  cm.  This  is  underlain  by  a  A13  horizon.  The  A13  is  a  brown 
(10YR5/3)  silt  loam  with  a  weak  fine  subangular  blocky  structure.  The  boun¬ 
dary  between  the  All  and  the  A13  is  wavy.  A  B1  horizon  is  present  from  36-48 
cm  and  consisting  of  a  dark  yellowish-brown  (10YR4/4)  clayey  silt  with  a 
moderate  medium  subangular  block  structure.  At  48  cm  there  is  a  transition 
from  the  B1  to  a  B2t  horizon.  The  boundaries  of  these  soil  horizons  are 
generally  parallel,  although  wavy  and  conforming  to  the  slope  of  the  surface. 
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Figure  144.  General  views  of  the  excavations  at  Block  C.  General  view 
to  the  south  of  the  excavation  in  progress  (upper)  and 
general  view  to  the  west  of  the  completed  excavations  (lower). 
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Figure  145.  Soil  profiles  at  Block  C  of  23JA35. 


The  B1  horizon  does  not  pinch  out  as  it  does  in  Area  A,  indicating  a  greater 
degree  of  preservation  of  the  original  soil  horizon.  The  cultural  material  in 
Area  C  is  principally  confined  to  the  All  and  A13  horizons.  A  small  amount  is 
ptesent  in  the  B1  horizon  and  little  or  no  material  was  recovered  from  the  B2t 
horizon.  In  summary,  excavations  in  Area  C  indicate  that  this  area  of  the 
site  contains  an  intact  soil  profile  with  the  best  preserved  cultural  deposits 
at  the  site.  However,  cultural  debris  in  Area  C  is  considerably  less  con¬ 
centrated  than  in  Area  A. 


Features 

A  total  of  seven  cultural  features  and  natural  stains  were  recovered  from 
23JA35.  These  are  referred  to  as  Feature  1  and  4-9.  Feature  Numbers  2-4  were 
not  assigned  during  the  coarse  of  the  field  investigations.  No  features 
similar  to  the  limestone  rock  hearths  or  ovens  encountered  by  Casey  and  Wilson 
were  recovered  during  the  1979  excavation.  Due  to  the  shallow  depth  of  the 
site,  few  features  of  this  type  were  probably  preserved.  In  Area  B,  poor 
preservation  would  be  compounded  by  disturbance  resulting  from  cultivation. 
However,  only  a  small  portion  of  Area  B  was  opened  by  the  scraper  cuts.  It  is 
likely  that  additional  features  such  as  pits  or  basin  shaped  hearths  similar 
to  Feature  6  (discussed  below)  are  present  on  this  site  and  would  produce 
additional  needed  information  regarding  the  site's  chronology  and  settlement- 
subsistence  patterns. 

Feature  1:  This  feature  consisted  of  a  cluster  of  six  flakes  and  one  section 
of  limonite.  The  feature  was  located  in  Area  A  test  unit  E640,  N589  at  a 
depth  of  33-36  cm.  The  cluster  extended  over  an  oval  area  6  by  13  cm. 

Feature  4;  This  feature  was  a  small  circular  charcoal  stain  located  Scraper 
Cut  1.  The  stain  was  17  cm  in  diameter  and  extended  from  36-47  cm  below  the 
surface.  No  cultural  material  was  recovered  from  the  fill  of  the  stain  or  was 
directly  associated  with  it.  Consequently,  association  of  this  feature  with 
cultural  activities  at  the  site  is  questionable.  The  stain  may  well  be  a 
burnt  tree  root. 

Feature  5:  This  feature  was  located  in  the  east  end  of  Scraper  Cut  1  and 
consisted  of  a  circular  stain  initially  observed  at  a  depth  of  35  cm  below  the 
surface  (Fig.  143).  Grid  coordinates  of  Feature  5  are  E862,  N752.  The 
feature  tapered  to  its  base,  extending  to  a  depth  of  70  cm.  The  upper  13  cm 
of  the  feature  contained  charcoal  and  burnt  clay.  Several  flakes  and  a  small 
red  ocher  stain  were  associated  with  the  feature.  However,  the  size  and  slope 
of  the  feature  appeared  to  resemble  more  closely  a  tree  root  than  a  pit  or 
hearth . 

Three  flakes  were  recovered  from  Feature  5.  Waterscreening  and  flotation 
of  the  matrix  of  the  feature  (25  liters)  recovered  21  (1.1  g)  small  pieces  of 
burnt  clay  and  one  small  piece  of  hematite  (0.1  g) .  A  large  number  of 
intrusive  modern  seeds  were  also  recovered  from  the  feature.  Included  are 
sunflower  (Hel ianthus  annuus) ,  velvet  leaf  (Abutilon  theophrasti) ,  Johnson 
grass  (Sorghum  halapense) ,  Japanese  clover  (Lespedeza  stipulacea) ,  smartweed 
(Polygonum  pennsylvanian) ,  foxtail  (Setaria  sp.),  pigweed  (Amaranthus  rudis ) , 
and  sticktight  (Desmodium  sp.). 
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Feature  6:  Feature  6  is  the  only  positively  identified  cultural  feature 
recovered  at  the  site.  The  feature  consists  of  a  shallow  oval  pit  84  cm  by  75 
cm.  This  pit  had  a  depth  of  22  cm  but  likely  had  been  truncated  by  cultiva¬ 
tion.  It  was  located  just  below  the  plow  zone  in  the  B2t  soil  horizon  at  a 
depth  of  20  cm.  Feature  fill  consisted  of  a  dark  gray-black  matrix  containing 
charcoal,  waste  flakes,  small  flecks  of  burnt  clay,  carbonized  seeds  and  nut¬ 
shells,  and  intrusive  modern  uncarbonized  seeds.  A  small  rodent  disturbance 
was  found  at  the  south  edge  of  the  feature. 

Artifacts  from  the  excavation  of  Feature  6  include  4  lumps  of  burnt  clay, 
3  small  pieces  of  hematite,  2  small  unidentifiable  fragments  of  unworked  bone 
and  6  chert  flakes.  Waterscreening  and  flotation  of  the  matrix  (152.5  liters) 
recovered  an  additional  31  (0.4  g)  small  bone  chips,  many  of  which  were  burnt 
black  or  white,  73  (5.3  g)  small  pieces  of  hematite  1-7  mm  in  diameter  and  11 
(1.9  g)  lumps  of  burnt  clay.  Organic  remains  include  280  small  fragments  of 
carbonized  nutshell  and  wood  charcoal  with  a  weight  of  5.1  grams.  Nut  species 
present  include  hickory  (Carya  sp.),  walnut  ( Juglans  sp.),  and  acorn  (Quercus 
sp.).  A  radiocarbon  date  of  45501.115  B.P.  (Beta  1873)  was  obtained  on  the 
carbonized  nutshell  remains. 

A  large  number  of  seeds  was  also  present.  The  majority  of  the  seeds  were 
uncarbonized.  Species  present  include  pigweed  ( Amaranthus  rudis ) ,  smartweed 
(Polygonum  pennsylvanicum) ,  sunflower  (Hel ianthus  annuus ) ,  croton  (Croton  mon- 
anthogynus) ,  foxtail  (Setaria  sp.),  Japanese  clover  (Lespedeza  stipulacea) , 
catchf ly  (Silene  antirrhina) ,  ragweed  (Ambrosia  artemsiifol ia) ,  and  lambsquar- 
ters  (Chenopodium  sp.).  A  carbonized  grape  seed  (Vitis  sp.)  was  also  present. 

No  hearthstones  or  quantities  of  burnt  clay  were  associated  with  Feature 
6.  The  feature  probably  represents  a  shallow  pit  rather  than  a  basin-shaped 
hearth. 

Feature  7:  Feature  7  was  located  in  Scraper  Cut  2  and  consisted  of  a  circular 
stain  11  by  10  cm.  The  feature  was  encountered  at  a  depth  of  25  cm  and 
extended  to  73  cm  below  surface.  A  cross-section  of  this  feature  revealed  an 
irregular  profile  indicative  of  a  tree  root. 

Feature  8;  Feature  8  was  a  burnt  clay  and  charcoal  stain  first  apparent  at  25 
cm  below  surface  in  Scraper  Cut  1.  The  feature  had  a  diameter  of  33  by  29  cm 
and  a  vertical  depth  of  85  cm.  Considerable  charcoal  and  burnt  clay  were 
present  in  the  first  25  cm,  with  diminishing  amounts  to  85  cm  below  surface. 
One  flake  was  noted  in  the  first  10  cm  of  this  stain.  The  vertical  extent  of 
this  feature  and  the  presence  of  radiating  stains  indicate  that  it  likely  is  a 
burnt  tree  root.  Waterscreening  of  the  contents  of  the  feature  recovered  16 
(1.9  g)  small  pieces  of  burnt  clay. 

Feature  9;  This  feature  was  located  in  Scraper  Cut  2  and  consisted  of  stain 
20  cm  in  diameter.  The  stain  was  noted  at  a  depth  of  36  cm  and  extended  to  a 
depth  of  greater  than  90  cm  below  surface.  The  fill  consisted  of  mottled  gray 
brown  silt  with  several  small  pieces  of  burnt  clay  and  charcoal.  This  feature 
probably  resulted  from  rodent  activity. 
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RADIOCARBON  DATE 


The  5.1  g  sample  of  carbonized  nutshells  and  small  charcoal  flecks  from 
Feature  6  was  submitted  to  Beta  Analytic,  Inc.,  for  radiocarbon  dating.  The 
sample  was  extremely  small  and  was  further  reduced  by  cleaning  and  pretreat¬ 
ment.  Because  of  its  small  size,  the  sample  was  given  extended  counting  time. 
The  date  produced  was  4550.1115  B.P.  or  2600  B.C.  (Beta  1873). 

The  carbonized  nutshells  and  charcoal  from  Feature  6  were  not  directly 
associated  with  diagnostic  Nebo  Hill  artifacts.  However,  numerous  Nebo  Hill 
artifacts  have  been  found  on  the  slope  in  the  northeast  corner  of  Area  B 
extending  over  the  area  where  Feature  6  was  located.  The  artifact  assemblage 
from  the  site  in  general  indicates  the  presence  of  a  single  component  Nebo 
Hill  occupation.  These  factors  strongly  support  the  association  of  Feature  6 
with  the  Nebo  Hill  occupation  of  the  site. 

The  radiocarbon  date  from  23JA35  is  somewhat  older  than  both  the  date  of 
3550163  B.P.  from  the  Nebo  Hill  site  (Reid  1980)  and  the  date  of  29701.490  B.P. 
from  the  Sohn  site  (Reeder  1980).  Nevertheless,  the  date  falls  well  within 
the  estimates  of  the  chronological  position  of  the  Nebo  Hill  phase.  The 
implications  of  this  date  and  a  further  discussion  of  the  chronological  posi¬ 
tion  of  Nebo  Hill  phase  sites  are  discussed  in  more  detail  in  later  sections 
of  this  report. 


CERAMICS 


Two  ceramic  body  sherds  with  fiber  temper  were  recovered  from  Areas  A  and 
B  (Fig.  146).  Table  71  presents  a  summary  of  descriptive  data.  Both  speci¬ 
mens  appear  to  be  tempered  with  grass.  One  (specimen  AB-C1)  clearly  exhibits 
seed  impressions  on  its  exterior  surface.  Specimen  2167  has  at  least  one 
inclusion  of  indurated  clay.  Both  sherds  have  one  relatively  flat  surface 
with  indications  of  light  smoothing.  This  surface  is  presumably  the  exterior 
surface  of  the  vessel.  Both  outer  surfaces  range  from  light  yellowish  brown 
to  brownish  yellow.  Core  color  for  Specimen  AB-C1  is  also  brownish  yellow 
indicating  that  it  was  well-fired.  Specimen  2167  has  a  dark  grayish  brown 
core,  indicating  incomplete  oxidation  of  carbonaceous  matter.  Other  than 
ligh  smoothing,  the  sherds  do  not  show  additional  evidence  of  manufacturing 
tech,  ique  or  decoration.  End  fractures  are  rounded,  probably  by  breakage  and 
weat’  ering . 

Fiber  tempered  wares  are  the  earliest  ceramic  vessels  in  North  America 
recorded  to  date.  Reid  (1978)  has  reported  fiber  tempered  body  sherds  from 
the  Nebo  Hill  site  which  are  contemporaneous  with  ceramics  from  a  number  of 
sites  in  southeastern  United  States.  These  indicate  an  early  (ca.  1600  B.C.) 
westward  extension  of  such  a  ceramic  manufacturing  tradition.  Although  it  is 
suggested  that  the  spread  of  vessels  and/or  knowledge  of  ceramic  technology 
may  have  occurred  via  relationships  with  southeastern  complexes,  it  is  equally 
viable  that  the  Nebo  Hill  ceramics  represent  an  indigenous  development  (Reid 
1978:187-188).  An  indigenous  development  of  fiber  tempered  ceramics  would  be 
supported  by  the  fact  that  Turner-Casey  is  dated  as  early  as  2600 
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Table  71.  Descriptive  data  for  fiber  tempered  body  sherds  from  23JA35. 
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B.C.,  approximately  500-1000  years  earlier  than  sites  with  f iber-tempered 
wares  from  Georgia-Florida  and  northeastern  Louisiana  (Ford  and  Webb  1956:62- 
6,  Bullen  1961:105). 


Figure  146.  Fiber  tempered  ceramics  from  23JA35. 


LITHIC  ASSEMBLAGE 


The  lithic  assemblage  consists  of  a  series  of  chipped  stone  bifacial 
(n=102)  and  unifacial  (n=326)  tools,  manufacturing  debris  (n=26,613),  ground 
stone  artifacts  (n=26)  and  unworked  stone  (n=2096).  The  primary  goal  of  this 
section  is  to  describe  and  tabulate  the  assemblage. 

The  procurement  and  production  strategies  of  the  chipped  stone  industry, 
as  demonstrated  by  the  excavated  samples,  are  discussed  in  subsequent  sec¬ 
tions.  Since  these  interpretations  are  relevant  to  artifact  production  rather 
than  tool  usages,  terminology  and  classification  of  artifacts  will  deviate 
from  those  presented  in  other  chapters  of  this  report.  For  example,  tools  and 
by-products  are  described  by  their  technological  and  morphological  attributes, 
rather  than  by  functional  terminologies.  This  analytical  strategy  provides 
replicable  descriptions  of  the  assemblage  and  a  data  base  for  study  of  the 
industry's  logistics. 
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Chipped  Stone  Tools 


Bifacial  Tools 

Bifacial  tools  are  chipped  stone  artifacts  which  exhibit  complete  or 
almost  complete  removal  of  flakes  from  both  faces  of  the  chert.  The  lateral 
margins  always  exhibit  areas  of  secondary  flake  removal.  Although  individual 
configurations  will  vary,  this  series  of  artifacts  usually  demonstrates  a 
relatively  high  degree  of  symmetry.  There  are  two  major  categories  of 
bifacial  tools:  (1)  light  duty  and  (2)  heavy  duty.  Frequently,  tools  are 
variously  classified  as  "drills,"  "projectile  points,"  "arrow  heads,"  "dart 
points,"  "knives,"  "axes,"  and  "diggers"  prior  to  detailed  analyses  of  wear 
patterns.  Regardless  of  the  typical  form  these  artifacts  resemble,  it  is 
probable  that  they  served  a  variety  of  functions.  The  task  to  which  an 
artifact  is  assigned  is  largely  dependent  on  the  motor  abilities  and  wishes  of 
the  artisan/worker  (Terray  1968).  These  considerations  influence  the  termin¬ 
ology  and  inferences  presented  in  the  following  descriptions. 

Light  duty  bifacial  tools 

Points  (n=65) 

Points  are  the  smallest  category  within  the  range  of  bifacially  worked 
tools  from  23JA35.  They  usually  exhibit  fine  secondary  retouch  across  all 
faces,  a  high  degree  of  symmetry,  no  cortical  surfaces,  and  at  least  one  pair 
of  distally  convergent  edges. 

The  points  from  23JA35  include  complete  specimens,  proximal,  medial,  and 
distal  sections.  Information  gathered  from  the  proximal  (or  basal)  sections 
suggest  similarities  with  the  Type  I-A  lanceolate  and  elongate  bifaces  from 
Nebo  Hill  (Reid  1978).  Cross  sections  are  biconvex  and  mean  width/thickness 
indices  are  comparable:  2.25i.32  mm  (23JA35)  vs.  2.05*39  mm  (Nebo  Hill). 
Basal  configurations  are  primarily  straight.  There  is  a  small  (n=2)  index  of 
subtriangular  forms. 

Continuous  variables  recorded  for  the  points  include  length,  width, 
thickness,  basal  width,  stem  length/width  (when  practical)  and  distal  arc. 
Length  was  recorded  to  the  nearest  mm  by  sliding  calipers  along  the  longi¬ 
tudinal  axis  of  the  specimen.  Width  was  measured  along  the  transverse  axis, 
and  thickness  was  measured  perpendicularly  to  both.  Basal  width  was  measured 
along  the  most  proximal  transverse  axis  (base)  of  the  specimen.  Stem  width 
was  taken  along  the  specimen's  transverse  axis  at  the  juncture  of  the  blade 
and  stem,  if  applicable.  Stem  length  was  measured  perpendicular  to  stem 
width.  The  distal  arc  was  recorded  to  the  nearest  degree  on  polar  coordinate 
paper. 

Discrete  variables  recorded  included  raw  material  type,  edge  shape,  and 
basal  configuration.  Raw  material  types  include  Winterset,  Westerville,  or 
unidentified.  Edge  shape  refers  to  biclinal  or  planoclinal  configurations  as 
described  by  Reid  (1978).  Basal  configuration  includes  straight,  convex,  and 
concave  forms. 
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The  collection  of  points  from  23JA35  has  been  subdivided  into  complete, 
proximal,  medial,  and  distal  categories.  For  each  artifact  category  descrip¬ 
tive  data  is  presented  in  tabular  form.  Additional  tables  are  presented  which 
summarize  continuous  discrete  variables. 

Complete  points  (n=8):  This  small  collection  consists  of  lanceolate  (n=2), 
elongate  (n=4)  and  subtr iangular  forms  (n=2).  The  lanceolate  specimens  have 
slight  proximal  constrictions  (stems)  which  might  have  served  as  haft  ele¬ 
ments.  Their  edge  shapes  are  biclinal,  and  both  have  straight  bases. Table  72 
presents  descriptive  data  for  the  complete  points.  Tables  73  and  74  summarize 
the  metric  and  discrete  characteristics  of  the  sample. 

The  elongate  specimens  do  not  exhibit  obvious  stem  preparations.  Aside 
from  this,  three  of  them  appear  to  be  reworked  versions  of  the  complete 
lanceolates.  Specimen  575  (Fig.  147  g)  is  a  short,  leaf-shaped  point  made 
from  Winterset  chert  with  a  convex  base  that  has  been  blunted  and  retouched 
forming  a  slightly  rounded  extremity.  Its  edge  shape  and  width/thickness 
ratio  are  comparable  to  the  other,  longer  specimens.  Specimen  1810  (Fig. 
174d)  is  made  from  a  white  unidentified  chert  and  exhibits  a  pair  of  concave 
distally  convergent  edges  rather  than  the  usual  convex  configuration  .  This 
constriction  is  similar  to  working  edges  associated  with  drills  or  awls.  As 
with  the  previous  specimen,  its  edge  shape  and  width/thickness  index  is 
similar  to  other  longer  specimens.  Specimen  646  (Fig.  147e)  is  a  short, 
straight-based  Winterset  point.  In  addition  to  being  one  of  the  smallest 
complete  specimens,  it  is  also  the  only  specimen  with  a  pair  of  planoclinal 
edges.  Specimen  18  (Fig.  147n) ,  also  Winterset,  is  a  thick  leaf-shaped  form 
with  convex  base.  The  distal  portion  is  less  finely  retouched  than  the 
proximal  area.  As  well,  the  tip  contains  a  crystalline  and  calcitic  inclu¬ 
sion.  This  flaw  may  have  prevented  additional  edge  refinement  in  this  area. 
Its  edge  shape  is  biclinal. 

The  two  subtriangular  forms  (Figs.  147f  and  147i)  bear  little  resemblance 
to  each  other.  Specimen  571  is  a  short  Winterset  form  with  a  concave  basal 
configuration.  Its  width/thickness  index  is  similar  to  other  lanceolates,  and 
its  edge  shape  is  biclinal  for  more  than  75  percent  of  its  total  length, 
starting  at  the  base.  The  edges  then  become  steeply  planoclinal  to  form  its 
distal  point.  Given  its  width/thickness  ratio  and  basal  configuration,  this 
point  probably  resembled  the  Nebo  Hill  lanceolate  and  elongate  bifaces  prior 
to  breakage.  The  present  subtriangular  configuration  is  due  to  breakage  and 
to  post-breakage  modifications.  Apparently  this  tool  was  first  broken  along 
its  transverse  axis,  then  crudely  retouched  along  that  fracture.  Specimen  10 
(Fig.  147i)  is  the  only  complete  form  with  pronounced  stem  preparation.  The 
stem  expands  slightly  toward  its  straight  base  and  joins  with  a  triangular 
blade.  Although  its  edge  shape  is  biclinal,  its  width/ratio  is  greater  than 
the  other  complete  specimens,  giving  it  more  of  a  flat  lenticular  cross- 
section. 


Proximal  sections  (n=33):  These  basal  fragments  are  straight  (45.4  percent), 
concave  (36.4  percent),  or  convex  (18.2  percent).  Edge  shapes  are  biclinal 
(84.8  percent)  and  planoclinal  (15.2  percent).  Winterset  chert  is  the  domin¬ 
ant  raw  material  (75  percent),  while  Westerville  (12.1  percent)  and  unknown 
types  (12.1  percent)  account  for  the  remainder  (Tables  75  and  76). 
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Table  73.  Summary  of  continuous  variables  for  complete  points. 


N  X  s  Minimum  Maximum 


WEIGHT 

(g) 

8 

8.03 

4.53 

1.8 

15.5 

LENGTH 

(mm) 

8 

52.25 

17.35 

28 

82 

WIDTH 

(mm) 

8 

17.75 

3.05 

13 

22 

THICKNESS 

(mm) 

8 

8.87 

1.64 

7 

12 

BASAL  WIDTH 
(mm) 

8 

12.25 

4.39 

9 

21 

DISTAL  ARC 
(degrees) 

7 

20.42 

3.04 

15 

24 

Table  74.  Summary  of  discrete  variables  for  complete  points. 


BASAL  CONFIGURATION 


Straight 

n=3 

(42.85%) 

Convex 

n=2 

(28.57%) 

Concave 

n=2 

(28.57%) 

RAW  MATERIAL  TYPE 

Winterset 

n=4 

(57.14%) 

Westerville 

n=l 

(14.28%) 

Unknown 

n=2 

(28.57%) 

EDGE  SHAPE 


Biclinal 

Planoclinal 


n=6  (85.71%) 
n=l  (14.28%) 


Table  75.  Summary  statistics  of  discrete  variables 
for  proximal  point  fragments. 


BASAL  CONFIGURATION 

Straight  n=15  (45.45%) 

Convex  n=6  (18.18%) 

Concave  n=12  (36.36%) 

RAW  MATERIAL  TYPE 

Winterset  n=25  (75.75%) 

Westerville  n=4  (12.12%) 

Unknown  n=4  (12.12%) 

EDGE  SHAPE 

Biclinal  n=28  (84.84%) 

Pla-'oclinal  n=5  (15.15%) 


Table  76.  Summary  statistics  of  continuous  variables 
for  proximal  point  fragments. 


N 

X 

s 

Minimum 

Maximum 

WEIGHT 

(g) 

33 

5.3 

4.63 

1.3 

15.3 

LENGTH 

(mm) 

33 

33.4 

20.6 

12 

91 

WIDTH 

(mm) 

33 

17.8 

3.0 

13 

26 

THICKNESS 

(mm) 

33 

8.06 

1.73 

6 

13 

BASAL  WIDTH 
(mm) 

32 

12.9 

2.43 

O 

19 
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Examination  of  the  fracture  planes  present  on  these  tools  indicates  that 
breakage  was  due  primarily  to  impact  rather  than  flaws  inherent  in  the  raw 
material.  Only  one  specimen  (750)  shows  evidence  of  "fatal"  inclusions  at 
this  breakage  point.  The  average  width/thickness  index  of  these  fragments  is 
2.25i.32  which  is  comparable  to  that  of  the  complete  points  (see  above).  The 
larger  standard  deviation  is  probably  due  to  the  increased  sample  size  of  this 
collection  and,  therefore,  better  estimates  the  tool's  size  range  for  that 
variable.  In  addition,  the  maximum  length  recorded  fc  .  proximal  fragments  is 
91  mm  which  is  nine  mm  longer  than  the  largest  complete  specimen  (Table  72  and 
Table  77).  Likewise,  width  and  thickness  are,  respectively,  four  and  one  mm 
greater  for  the  proximal  fragments. 

Lateral  configurations  of  the  proximal  sections  vary  slightly.  Two  lan¬ 
ceolate  specimens  (486  and  836),  (Fig.  148a  and  148e)  exhibit  some  proximal 
constrictions  which  may  indicate  stem  preparation.  Another  possible  subtri- 
angular  point  (1169)  (Fig.  1491)  exhibits  a  side  notch  (Table  77). 

Medial  sections  (n=10):  Medial  sections  (point  midsections)  lack  proximal  and 
distal  extremities.  The  midsections  from  23JA35  are  all  characterized  by  two 
impact  fracture  planes.  Edge  shapes  are  biclinal.  Raw  material  types  are  40 
percent  Winterset,  40  percent  Westerville  and  20  percent  unidentified. 

Most  of  these  specimens  are  similar  to  the  midsections  of  the  lanceolates 
seen  in  the  collection  of  com;  ,».te  tools  from  23JA35  and  in  the  collection  of 
Type  1-A  bifaces  from  the  Nebo  Hill  site,  23CL11  (Reid  1978).  The  exceptions 
include  Specimen  446,  which  has  a  width/thickness  index  of  3.28  (Fig.  147a); 
and  specimen  314,  a  small  medial  fragment  which  resulted  from  a  fracture  very 
near  the  tip  of  the  artifact.  Tables  78  and  79  summarize  metric  and  discrete 
characteristics  of  the  medial  point  sections,  and  Table  80  provides  detailed 
data . 

Distal  sections  (n=14):  Distal  sections  (or  point  tips)  are  sections  with  one 
transverse  fracture  plane  and  one  pair  of  converging  edges.  Eleven  of  these 
(78  percent)  exhibit  smooth  fracture  planes;  the  remainder  show  flawed  or  non- 
cherty  inclusions  which  probably  influenced  the  breakage  pattern.  The  ma¬ 
jority  of  these  fragments  are  small  (30  less  than  mm  in  length)  tips  with 
biclinal  edges.  Winterset  chert  accounts  for  nearly  two-thirds  of  the  raw 
material;  Westerville,  21  percent.  One  large  specimen  (1226)  (Fig.  149d)  has 
a  cross-section  similar  to  the  complete  lanceolate  specimens.  Three  other 
large  specimens  (33,  798  and  237)  (Fig.  149  a-c)  have  width/thickness  indices 
which  indicate  a  slightly  more  lenticular  cross-section  when  compared  to  lan¬ 
ceolates.  The  remaining  specimens  are  insufficiently  complete  for  comparative 
purposes.  Tables  81,  82,  and  83  present  data  on  distal  fragments. 

Miscellaneous  fragments  (n=3):  Two  artifacts  are  medial  segments  of  light 
duty  bifacial  tools  with  lateral  configurations  which  deviate  from  the  rest  of 
the  medial  segments.  The  lateral  edges  constrict  slightly  above  the  base, 
assuming  that  the  widest  portion  is  proximal,  to  form  a  convex  blade.  A 
similar  form  is  seen  at  Nebo  Hill  (23CL11).  Reid  (1978:95-6)  suggests  this 
form  is  a  resharpened  lanceolate  point.  The  two  from  23JA35  bear  resemblances 
in  cross-section  to  the  site's  complete  specimens.  Both  fragments  exhibit 
lateral  edge  crushing  and  smoothing  indicating  that  they  were  used  on  hard 
materials  su  '  as  wood  or  stone.  Both  are  also  characterized  by  pot-lidded 
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CATALOG  PROVENIENCE  DEPTH  MATERIAL  EDGE  WEIGHT  DIMENSIONS  STEM  STEM  BASAL 

NUMBER  TYPE*  SHAPE  (g)  Length  Width  Thickness  WIDTH  LENGTH  WIDTH 

(mm)  (mm)  (nun)  (mm)  (mm)  (mm) 
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Table  78.  Summary  statistics  for  continuous  variables 
for  medial  point  fragments. 


N  X  s  Minimum  Maximum 


WEIGHT 

(g) 

10 

5.65 

2.96 

.3 

9 

LENGTH 

(mm) 

10 

26.9 

8.26 

9 

36 

WIDTH 

(mm) 

10 

19.2 

4.39 

10 

27 

THICKNESS 

(mm) 

10 

9.1 

2.28 

4 

12 

Table  79-  Summary  statistics  of  distal 
for  medial  point  fragments. 


variables 


RAW  MATERIAL  TYPE 


EDGE  SHAPE 


Winterset 

n=4 

(40%) 

Westerville 

n=4 

(40%) 

Unknowns 

n=2 

(20%) 

Biclinal 

n=10 

(100%) 

Planoclinal 

n=0 

(0%) 
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Table  80-  Description  data  for  medial  point  fragments  from  23JA35. 
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Table  81-  Summary  statistics  of  continuous  variables 
for  distal  point  fragments  from  23JA35  . 


N  X  s  Minimum  Maximum 


WEIGHT 

(g) 

1? 

5.70 

6.12 

.7 

20.5 

LENGTH 

(mm) 

13 

31.46 

17.23 

11 

66 

WIDTH 

(miu) 

13 

17.84 

4.56 

12 

26 

THICKNESS 

(mm) 

13 

7.53 

2.66 

4 

13 

DISTAL  ARC 
(degrees) 

11 

26.45 

7.65 

16 

40 

Table  82 .  Summary  statistics  of  discrete  variables 
for  distal  point  fragments  . 


RAW  MATERIAL  TYPE 


Winterset 

n=7 

(53.84%) 

•'  Westerville 

n=2 

(15.38%) 

Unknown 

n=4 

(30.07%) 

EDGE  SHAPE 

Biclinal 

n=ll 

(84.61%) 

Planoclinal 

n=2 

(15.38%) 
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Table  83.  Descriptive  data  for  distal  point  fragments  from  23JA35 
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proximal  fractures  indicating  thermal  breakage,  and  smooth  distal  fracture 
resulting  from  impact  fracture. 

A  third  fragment  is  a  proximal  segment  of  an  unstemmed  point.  It  is 
included  among  the  miscellaneous  fragments  since  the  specimen  is  straight- 
based  with  parallel  lateral  edges.  It  is  thin,  yet  relatively  wide  it  is 
suggested  that  this  tool  was  more  fragile  than  the  other  light  duty  tools, 
given  the  high  width/thickness  index  (5.25). 

Heavy-Duty  Bifacial  Tools 

This  series  of  artifacts  consists  of  relatively  large  bifacially  flaked 
tools  with  distally  convergent  lateral  edges.  Most  of  the  cortex  has  been 
removed  from  both  faces  of  the  artifact  and  lateral  margins  always  exhibit 
some  areas  of  secondary  retouch.  They  usually  lacx  the  symmetry  of  points  and 
the  consistent  juxtaposition  of  "tips"  vs.  "bases."  Heavy  duty  bifacial  tools 
are  generally  more  robust.  In  addition  to  being  larger  tools  they  also  have 
greater  width/thickness  ratio.  Tables  84-89  present  data  on  heavy  duty  bi 
facial  tools. 

Continuous  variables  measured  for  this  category  include  length,  width, 
thickness,  and  weight.  Discrete  variables  include  edge  shape,  raw  material, 
and  fracture  condition.  These  tools  were  subdivided  into  complete,  distal, 
and  medial  categories. 

Complete  specimens  (n=9):  Complete  heavy-duty  tools  vary  in  configuration, 

gross  size  and  degree  of  workmanship.  Included  are  ovate,  subtriangular  and 
leaf-shaped  configurations  (Figs.  150  and  151).  Each  specimen  exhibits  at 
least  one  lateral  edge  with  secondary  retouch  and  a  uniform  biclinal  edge- 
shape.  In  some  cases  (Specimens  17,  2079,  132,  1)  this  condition  extends 

along  the  entire  perimeter  of  the  artifact.  One  specimen  (1026)  exhibits 
conspicuous  edge  and  facial  polishing  at  one  distal  extremity.  The  remainder 
show  lateral  edge  smoothing  and  crushing.  Each  of  the  complete  tools  was 
made  from  Winterset  chert.  Five  show  cortical  surface  on  one  or  more  faces 
(Table  84). 

Distal  sections  (n=21):  Distal  sections  are  fragments  which  exhibit  one 
transverse  breakage  plane  (Fig.  151).  Since  this  series  of  artifacts  does  not 
exhibit  consistent  orientation  of  tips  or  bases,  they  were  not  formally  sub¬ 
divided  into  distal  and  proximal  categories. 

All  distal  heavy  biface  sections  were  made  of  Winterset  chert  and  15 
(71.4  percent)  have  cortical  surfaces.  The  edge  shapes  are  primarily  biclinal 
(71.4  percent).  Fracture  planes  are  almost  equally  smooth  (47.6  percent)  or 
flawed  by  non-cherty  inclusions  (52.4  percent).  Only  two  distal  fragments 
have  evidence  of  extensive  use.  These  specimens  (814  and  31)  (Fig.  151a-b) 
exhibit  edge  and  facial  polishing  and  have  similar  configura.ions  and  dimen¬ 
sions  (Table  86).  Both  fracture  planes  show  raw  material  flaws.  These  two 
tools  may  have  been  extensively  used  prior  to  breakage  resulting  from  raw 
material  inconsistencies.  Tables  87  and  88  summarize  discrei  .  and  metric 
characteristics . 
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Table  84.  Descriptive  data  for  complete  heavy-duty  bifacial  tools  from  23JA35. 
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Medial  portions  (n=4) :  Medial  fragments  consist  of  those  large  bifacial  tools 
with  two  transverse  fracture  planes  (Table  89).  All  of  the  fragments  are  made 
of  Winterset  chert.  Most  of  the  fracture  planes  are  smooth,  unflawed 
surfaces.  The  one  exception  to  this  is  Specimen  1518,  which  has  raw  material 
inconsistencies  on  both  fracture  surfaces.  The  width,  is  within  the  range  of 
variation  for  the  heavy  duty  bifacial  tools  (Tables  84  and  86). 


Table  85.  Summary  data  for  complete  heavy-duty  bifacial 
tools  from  23JA35. 


- 

N 

X 

s 

Minimum 

Maximum 

WEIGHT 

(g) 

9 

86.4 

49.6 

37 

199 

LENGTH 

(mm) 

9 

97.3 

17.4 

75 

120 

WIDTH 

(mm) 

9 

44.3 

8.8 

33 

62 

THICKNESS 

(ram) 

9 

19.6 

7.03 

12 

33 

Unifacial  Tools 

Unifacial  tools  consist  of  a  collection  of  edge-modified  flakes  with 
marginally  restricted  edge  damage  or  intentional  retouch.  Although  modifica¬ 
tion  occur  on  both  faces,  it  does  not  manifest  itself  as  directly-opposed, 
invasive  flake  removal.  The  collection  is  95  percent  Winterset  chert;  seven 
tools  are  probably  tan  Westerville.  Tables  90  and  91  present  descriptive  data 
for  unifacial  tools. 

Continuous  and  discrete  variables  were  recorded  for  each  flake.  Maximum 
length  is  the  largest  dimension  of  the  artifact  in  any  plane.  Maximum  width 
is  the  largest  dimension  perpendicular  to  length.  Maximum  thickness  is  the 
largest  dimension  orthogonal  to  length  and  width.  All  were  measured  to  the 
nearest  mm  with  sliding  calipers.  Weight  was  recorded  to  the  nearest  0.1  g. 
An  index  of  robustness  "I.R."  was  calculated  from  the  width  and  thickness 
measurements:  thickness /width  x  100  =  I.R.  This  measurement  is  useful  for 
comparing  the  relative  proportions  of  u  sample  of  artifacts.  For  example,  an 
increase  in  the  I.R.  indicates  a  thicker  tool  and,  hence,  an  increase  in 
tensile  limitations  and  durability. 

Discrete  variables .  recorded  include  the  presence  of  cortex,  edge  shape, 
tool  condition,  edge  wear  pattern,  and  raw  material.  Edge  shape  refers  to  the 
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CATALOG  PROVENIENCE  DEPTH  MATERIAL  EDGE  FRACTURE  WEIGHT  DIMENSIONS  (mm) 

NUMBER  TYPE*  SHAPE**  CONDITION**  Length  Width  Thickness 
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**BC  =  Biclinal;  PC  =  Planoclinal 
*** F  =  Flawed;  S  =  Smooth 


Table  87-  Summary  statistics  of  continuous  variables  for  heavy-duty 
biface  distal  sections. 


N 

X 

S 

Minimum 

Maximum 

Weight 

(g) 

21 

30.3 

19.80 

8.7 

81 

Length 

(mm) 

21 

51.71 

16.91 

28 

83 

Width 

(mm) 

21 

37.90 

7.10 

29 

53 

Thickness 

(mm) 

21 

16.0 

3.48 

12 

25 

Table  88. 

Summary 

statistics  of 

discrete 

variables 

for  heavy-duty 

biface 

distal  sections. 

RAW  MATERIAL  TYPE 


Winterset 

N  = 

21 

(100%) 

EDGE  SHAPE 

Biclinal 

n  = 

15 

(71.43%) 

Planoclinal 

n  = 

3 

(14.28%) 

Planoclinal/ Biclinal 

n  = 

3 

(14.28%) 

FRACTURE  CONDITION 

Smooth 

n  = 

10 

(47.61%) 

Flawed 

n  = 

11 

(52.38%) 
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CATALOG  PROVENIENCE  DEPTH  MATERIAL  EDGE  FRACTURE  WEIGHT  DIMENSIONS 

NUMBER  TYPE*  SHAPE**  CONDITION  (g)  Length  Width  Thickness 

(mm)  (mm)  (mm) 


464 


innirivtNNCONNvoo>nfncocninfncONcsi'0<,r>.NCNin 
NNNNHNj’NCMr'MHvjnfOCN'd'^H'srinfOH'sfCS  Sj* 

cn 


onaM£!nH\D^Nco<rHONmONinHHHvra"^n^ 
T— I  I — I  T— I  r-H  H  CN  H  Cs|  H  rH 


Ococvimmcor- ^nohmccn^m- 'snoocoa'Min.'n 

<rrlfOMNWNMfOfO(NnnHHM^rjC\NjnCNHWHn 


p^vOr^^r^oCt-HiA<>jinoov^Lno^<rsc»— ^ 1  m  C  c  x  ^  c'i  x 

sTHfOcNiNinvrrocoror^NTCMmcN^^vrmrNLnntN^cNin 


sroio^cMONNr^H^^sjHfo^sr^ONH^onco^r^^ 


ocMCMcommor^cMOcMm 

rH  C">  rH 


CO  rH 


<  C/3  C/3  < 


W  <  O  4-> 

a  c/3 


<i  <  c/>  <j  < 

rH  CM  rH  rH  rH 


<wcL,<aj<^<:cn<<oo<< 


+  +  +  +  + 


+  +  +  + 


wwmwwmcnwMMMwtflcflt/jwtflwwt/iwMnw 

(ap3BfafQffliBrtfan«(fl«Mnnfa»p3nrt(anw 


£  S  S 
H  O  O 
0-1  _3  H 

w  w  < 

D»D 


r-rONOOOOrH\Or^CNONrHOOOOOOOOOrHrHCOOOOO 
rHHff>nnncNM<NNNfn<f^^^,^<,^«j,ooooo>a' 
(N(NNN(MNCS(MNCNNNNNN«vJNNfM(NHHHH 
I  I  I  I  I  I  I  I  I  I  I  I  I 

OOOO  cm  o  o  o  o  oooo 

cm  cm  cm  cm  cn<r<r<r<r  r-r-oooo 

CM  CM  CM  CM  CM  CM  CM  CM  CM  H  H  H  H 


O >  o>  o> 
vO  vO  vD  vO 
m  m  m  m 

zzzz 

^  O'  O'  O' 
ON  CTn  ON  O' 

n  m  n  n 

w  w  w  w 


ON  O'  ON  O'  O' 
sO  vO  \0  vO  'O 

in  m  m  m  m 
25  Z  Z  Z  Z 
ON  ON  O'  O'  O' 
O'  O'  ON  O'  O' 
m  in  in  n  n 
w  w  w  w  w 


O'  ON  O'  rH  rH  rH 

in  in  m  m  m  in 
!Z  525  JS  Z  !Z  Z 
O'  O'  ON  O'  O'  O' 
O'  On  O'  On  O'  O' 
n  n  n  n  n  n 
W  w  W  w  w  w 


n  m  m  m  m 

:z  z  ^  z  :z 

O'  O'  O'  O'  On 
O'  ON  O'  On  O' 
in  n  m  m  m 

w  w  w  w  w 


O'  O'  O'  O' 

in  on  m  m 
m  m  m  m 
Z  Z  25  Z 
OOOO 

oooo 

\D  'C  \D 

W  J  W  w 


<  h  n  «  r-(ro  h  n  h 

1111  II  III 

ueO'cnnnnaiHNOoOHMOBO'O'inr-iCO'O'O'H 
aifoniHiHr-i^iHCNr-ir-i(Nr^Or^r^r'r^oc<»oO'3,'3'r-i{N 
h\o^f^(rirtfrifonnnnf0ps^icioic'00iccoo3'0ic 

< 


467 


623  E600N559  183  BWS 

624  E600N559  184  BWS 


cd 

ro 

CO 

co 

O' 

o 

uo 

o> 

ro 

o> 

o^ 

o 

ro 

ro 

o 

vO 

00 

rH 

CO 

CN 

o 

CN 

rH 

o 

m 

m 

• 

rH 

rH 

rH 

Hi- 

rH 

ro 

CN 

CN 

ro 

UO 

CN 

ro 

CN 

00 

rH 

CN 

ro 

CN 

NT 

<T 

CN 

UO 

ro 

<r 

<r 

• 

M 

% 

uo 

ro 

< 

W 

ro 

cn 

CN 

QJ 

c 

/-s 

B 

,SJ 

£ 

<3- 

<r 

<r 

00 

<r 

ON 

CN 

<3* 

av 

ro 

UO 

<T 

O' 

o 

U0 

ro 

CJN 

rH 

<r 

ro 

so 

m 

O' 

o 

a 

c 

rH 

rH 

rH 

rH 

rH 

rH 

CN 

rH 

u 

*H 

J3 

E-> 

S - V 

CO 

J= 

oj 

4-) 

FI 

OS 

CN 

ro 

in 

cn 

ro 

o 

rH 

r"- 

ro 

C^J 

<r 

rH 

o 

ro 

<r 

UO 

so 

UO 

»H 

P^ 

00 

uo 

o 

rH 

CN 

X 

e 

CN 

CN 

CN 

CO 

<T 

rH 

CN 

<r 

rH 

CN 

CN 

CN 

m 

ro 

rH 

CN 

ro 

rH 

<r 

CN 

CN 

rH 

CN 

rH 

CN 

rj 

•H 

Sw/ 

3 

UH 

J= 

-n 

u 

/-N 

CJ 

oc 

£ 

sO 

in 

sO 

SO 

ro 

ON 

rH 

rH 

vO 

CO 

Cv 

rH 

cc 

00 

uo 

ro 

rH 

rH 

<r 

CN 

c 

Ps. 

sO 

X 

c 

E 

CO 

CN 

CN 

NT 

co 

UO 

ro 

NT 

CN 

ro 

CN 

ro 

ro 

10 

in 

CN 

sO 

<r 

-3“ 

CN 

S0 

ro 

CN 

ro 

U-4 

a) 

sw' 

-J 

*o 

c 

H 

1 

S 

d) 

CO 

o 

rH 

CO 

rH 

On 

ON 

o 

ro 

<r 

in 

in 

ro 

ro 

ro 

o 

o 

<r 

sO 

CN 

UO 

<T 

t-,cc 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

UJ— 

<r 

CN 

CN 

CN 

UO 

CN 

00 

co 

ro 

CN 

vO 

CN 

uo 

-H 

CN 

p- 

CN 

rH 

uo 

<r 

rH 

so 

a> 

3 

CN 

rH 

rH 

rH 

rH 

CN 

rH 

<r 

0) 

> 

cd 

< 

c 

* 

03 

* 

r 

a 

W  -X 

CJ 

< 

<c 

< 

CO 

co 

< 

CO 

X 

a.  -x 

c 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

o 

2  < 

u 

4J 

cd 

in  w 

x 

3 

rN 

Q0 

* 

a 

CN 

W 

«u 

•H 

< 

< 

< 

Cd 

o  o 

> 

03 

a 

#» 

rs 

* 

Un 

0) 

o  z 

c 

J-* 

CO 

< 

CO 

CO 

CO 

CO 

CO 

< 

< 

< 

Cl, 

CO 

CO 

CO 

< 

< 

< 

< 

co 

QO 

UJ  < 

o 

■U 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

CN 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

c 

<a 

a 

00 

3 

(X 

* 

,, 

aj 

-ic 

4J 

X  cn 

(U 

w  w 
H  CJ 
pi  < 

rH 

0. 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

6 

O  Id 

0 

O  Pi 

a 

3 

u 

C/3 

o 

<4H 

iJ 

<3 

cd 

M  -X 

4J 

Pi  W 

UJ  PL, 

co 

CO 

CO 

CO 

cn 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

co 

co 

CO 

X 

XI 

H  >• 

3 

3 

3 

•“» 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

0> 

3 

3 

r» 

3 

3 

3 

2: 

3 

3 

3 

V 

PQ 

pq 

PQ 

PQ 

PQ 

pa 

pa 

PQ 

pa 

PQ 

PQ 

pa 

pa 

PQ 

** 

pa 

pa 

pa 

pa 

pa 

CQ 

pa 

PQ 

PQ 

pa 

pa 

> 

t4 

U 

*  3 

s 

o 

o 

00 

O 

o 

o 

o 

CN 

<r 

m 

r>* 

o 

o 

ro 

o 

o 

rH 

o 

o 

o 

o 

c 

o 

o 

o 

o 

cx 

H  O 

n 

CN 

CN 

rH 

CO 

ro 

CO 

ro 

CN 

CN 

co 

co 

uo 

00 

CO 

as 

CO 

r>. 

a 

o 

CN 

CN 

ro 

ro 

<* 

Nf 

♦tH 

Pl  j 

E- 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

rH 

rH 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

M 

uj  w 

< 

i 

i 

i 

1 

i 

i 

i 

1 

i 

i 

i 

i 

i 

i 

i 

i 

i 

i 

1 

O 

Q  PQ 

a 

CN 

CN 

o 

o 

o 

o 

o 

o 

o 

o 

uo 

o 

o 

o 

o 

o 

o 

o 

o 

cff 

rH 

rH 

CN 

CN 

CN 

CN 

<r 

r** 

00 

CO 

vO 

00 

as 

rH 

rH 

CN 

CN 

ro 

ro 

<D 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

rH 

rH 

rH 

CN 

CN 

CN 

CN 

CN 

CN 

o 

w 

o 

z 

• 

w 

Os 

a 

o> 

ON 

a> 

av 

Ov 

a> 

av 

rH 

rH 

CO 

as 

as 

OS 

ON 

a 

On 

a 

as 

as 

rH 

rH 

o 

M 

sO 

sO 

s0 

vO 

vo 

vO 

vD 

vO 

vO 

vO 

r>* 

r*s 

as 

m 

uo 

uo 

sO 

sO 

so 

sO 

rr. 

n* 

os 

z 

U0 

m 

uo 

UO 

m 

m 

m 

UO 

uo 

uO 

uo 

uo 

uo 

m 

m 

UO 

uo 

uo 

UO 

uo 

U0 

UO 

uo 

uo 

uo 

w 

z 

z 

z 

z 

PQ 

z 

z 

z 

z 

z 

z 

*—r 

z 

z 

z 

z 

uo 

z 

z 

z 

z 

z 

z 

z 

z 

z 

0) 

> 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

x 

Cd 

so 

sC 

sO 

s0 

lO 

VO 

VO 

VO 

VO 

v£5 

vO 

VO 

VO 

v£> 

VO 

so 

sO 

sO 

sO 

SO 

v0 

sO 

sO 

sO 

sO 

03 

a. 

uj 

w 

w 

w 

W 

w 

w 

w 

w 

w 

u 

pj 

pj 

u 

w 

PJ 

PJ 

UJ 

UJ 

pj 

W 

w 

UJ 

UJ 

UJ 

w 

H 

8* 

I— 1 

CN 

rH 

CN 

HT 

rH 

rH 

rH 

rH 

CN 

rH 

CN 

rH 

CN 

J  w 
<:  « 

1 

o 

i 

o 

m 

1 

<r 

1 

<r 

1 

<r 

rH 

CN 

UO 

ro 

00 

1 

CN 

ro 

CO 

ON 

1 

10 

<3- 

1 

CN 

NT 

1 

n*. 

\ 

1 

CO 

i 

a> 

1 

ro 

1 

ro 

H  2 

CO 

CO 

ro 

r^. 

00 

00 

v£> 

av 

o 

o 

rH 

rH 

CN 

<r 

UO 

*•3* 

rH 

rH 

<r 

>3* 

00 

X 

c  S 

00 

CO 

n- 

m 

uo 

r>. 

uo 

ro 

s0 

<r 

<r  <r 

o  z 

468 


(continued) 


oooNi-n/iMOf|iMnoirnoHO>jcooo'^Hij'OH<}^ 

nvD-jnNMnNroHHvotn'a-N^f^NmHNMHnrN^n 


0<^)'£)<J'r^r~r~roOoOfOC3'QOfriooOr^.^-i^-3-\Or- l  <  n  O  05  -f 

rH  CM  rH  rH  rH  rH  CM  rH  rH  rH  rH  i — i 


z 

O  JS  r-s 


McoofflNOHuioina<(*i>jBM^M»vOHinini-in<fcoH 

nn<rNnNNHn^HHNNnnMn(>i(siNr'C'iMrtH-j 


ssin^O'jH<*r'>acHN<rO'CXO'jvDC"£KCi'::'N 

vriniALn-T<fNN<t-jNvOM<r(^>jvrin>3'NMinnNcM<rin 


OHrHC,'')OHrHsCrHrHmoOOOHC,1CM'Ou-'rMr'.OHCMnD'OM3C-iCMCMOO 

HPlNMvOlOHINOr li— i  1A  tfl  r- |  00  CO  CO  1/1  NN\OinNnp1iOH 
rH  -O'  rH  rH  rH  rH  rH  rH  rH  rH  rH  PH 


tn  w  w  cn 

rH  rH  rH  CM 


<  c n 


<  in  <  m  cna.<<(i<cnio<<<  <<<<<wos<< 

rH  rH  rH  H  HHHHHHHHHH  HHHHHHrHMH 


+  +  +  +  +  ++  + 


+  +  + 


in  m  m 
3  3  3 

CQ  CQ  CQ 


w  w  m  tn  m  MMMcfltflwcnMMntflMWHWww 
33333>33333333333333333 
(OMBMiasnnHMnnBnpjnfflHmwMwn 


*  3  2 

H  O  3 

0-  rJ  fH 

w  w  < 

Q  CO  Q 


momooooop^Qooo'OOmr^eomoocNOHOOOvDro 
n-iT-jMNNMMHHHHnnNnnr^Hfn^srvOB'Ocooo 
NNMNNNNNNNNMNNNMNHHMNNrHHHHH 
I  1  I  I  I  II  II  III 

vO  vO  'O  >0  Bl  OO  00  SO  O  rs  pr 

ooooo  cm  cm  cm  cm  minm 

N  N  N  N  N  CMCSI  rH  CM  H  H  H 


rH  rH  rH  OH  O'  OH  OH  OH  OH  O'  O  O  rH  rH  rH  rH  rH  O' 
rr.rr.is.vOsOvO'OsOHOsOr^r^rrPrpr.r»r^rr 

zzzzzzzzzzzzzzzzzz 

rHrHrHCMCMCMCMCMCMCMCMCMCMCMCMCMCNOH 
OOOOOOOOOOOOOOOOOCM 
HO  iPH  HO  hO  sO  sO  sO  ho  'O  ho  'O  sO  SO  M0  sO  VO  'O  sO 
WWWWWWWWWWWWWWWWWW 


OH  Oh  O'  O'  O' 

u-1  pr  r~  M0  M3 

in  in  m  m  m 

z  z  z  z  z 

O'  O'  OH  o  rH 

cm  cm  cm  on  cn 

SO  SO  sO  hO  sO 

W  W  W  W  W 


rH  rH  rH  CM  rH 

I  I  I  I  I 

rrO'OOrHCMSOin'OOHUH'OmCMrHOOrHCMCnOHCMOHCOOOO'MJ-sO 
oosOrH'Ocnmmm'O'O'OPrO'O'OPOsfu-icooosOsocooHO'Lr'vo 
sfn>}\0'0'0'0'0'0'OiniP'OBN(nnrHcMNHHHHHOH 


469 


(continued) 


O^orsrNfnmvoooHininocscNHcnM 

cnCMOOcncOHj-rHCMCMCOCOd^COrHCNCOCO 


m 

ro 


CO  O  rH  n-  «— 1  V£> 
co  in  to  cm  r-f  ro  vc 


a>cooa>ino<r<rincM'»Oin*H1— irovOvDO 


OOr^*<rnoino<rocin<rr^.<-<-oooOt— i 

nnNNHCvJCNCNNn>THCMr)CMCNH(n 


c^HvrNnN^aNrN^<Tinv7nH^i^a' 

r^inin<'cv-imcMcocn<-scc'4^-r^^ocvj<T 


mM^OOlJ'^HOHOMACCONNH^ 


vO  O  vc  o  in  n«  vo 


x  c  ^  n  co  m  <r 

i— <  CM  pH  CO  CM  CM  CM 


r>»  vD  r— i  in  \0 

ni  f-'  <r  <T  ro  cn  r-> 


vO  ON  X  ^  H  CM 


Cr^cnr^^-imcMro^'Or^t-HvOCMCMOOcMrH 
rH  CM  rH  rH  CO  CM  i— H 


CU  Ph  - 

C'aJcMC/Dp-.CrtPHpHGAtHC 


rH  CN  nT  vj  ON  M1  vf  vC 


rHCMt-HrHrHrHrHrHrHCNrHr-HrH 


<  <  < 

f-H  rH  CM 


<  <  <  <  C/2  <  C 
rH  H  H  H  H  H  CM 


+  +  +  + 


MWtnwW7)WI/lt/)Mt/)MC/5W!/3  Cfl  t/5  t/5 
tf»««(acDnaifflPQMcOBpa«3:Hfflp3 


S3S 

H  o  5 

fc  H  H 
W  W  < 
Q  m  Q 


-tf-o'iooooooo's-moooor'.oo'j-o 

axooeooooijcoWHNiAnn^nHNoo 

HHNHMNHHNNNNNNMNNNH 
I  I  I  I  I  I  I  (III  I 

ooooooo  oooo  o 

asr-CT'O'i-.r'-co  -o-cncmpi  r-» 

f-H  rH  rH  rH  rH  rH  CM  CM  CM  CM  CM  rH 


X  X  X  X 

Z  Z  Z  Z 
pa  cq  pa  bq 


o  r--  <r  -a- 

PI  r(N  n 

in  in  m  m 

i 

o 


ov  o  o  <y>  oi  ^ 
oo  oo  oo  vo  o  o 
m  ua  in  m  vo  vo 
Z  Z  Z  Z  Z  Z 
o  o  o  <r  m  m 
<r  m  ui  m  m  m 

vO  vO  vO  vO  vO  vO 

W  w  W  W  w  w 


On  ON  CTn  O 

in  in  n*  vo 
in  m  in  in 
2  Z  Z  Z 
O  O  O  CM 
OOOO 
vO  vO  vO  vO 

w  w  w  w 


0>  »H  On  On  On 

sO  rs  vO  vO  vO 

in  n  n  in  n 

z  z  z  z  z 

<n  o  o  o  o' 

OV  O  O  O  O' 

m  vo  vo  vo  m 

w  w  w  w  w 


rH  OV  0v  Ov 

mb  vo  m 
in  m  in  in 
z  z  z  z 

N  N  Ul  O 

o  O  ON  o 
vo  vo  m  vo 
w  w  w  w 


r-l  CN  CM  ro  N  n 

i  i  i  i  ii 

inoO'a-oomm-^r»a'mr--r-i>HCT'0>ooo<rn«oo 

N«jONinin>f<fNiO(MvrioiDiD'tfiBN<j 

h  n  o  r- irip-ioooor^vOfnNp^r^fn«nvotnoo 

M  M  M 


re  vo  n-  oo  o 

a)  oo  oo  vo  vo 

i-i  -<r  -a-  <r  <r 

i-H  rH  rH  rH 


470 


1638  E798N780  504-520  BWS 
1232  E798N781  537  BWS 
1209  E798N781  560  BWS 


OcMmocooocMOOoomo-crr^OvOr-icovooocMv^ooro 

lfl>a(nMNn(Nn(SNNN-lnr)nNNNMN»fN>JH 


H 

c/3  JJ  s 
2:  T3  £ 

H  'H  ^ 

S  3 


a'Or---com!'~cMvo«3-coi^«mcMcocOr-icor^mr^'X>mmcom 

CM  i"H  f — (  r—t  » — I 


COCMOOrHCOCTsOmCOOOmr^COOO-<rmC'iOCr~-CM  lO-C  o 
I— I  CO  CM  CM  CM  1— I  CMHCMCMNNcfCMnHCMHHCMCIIMC'in 


oiO'>oor^cOi-<OCMON'>£>OCm~3-coooocoor-~.cc<-0''Or-- 

n-jncicM^NNci<r^<tiniAnnNWMMM<rt"inn 


<tNHHvom<rO<rci<i'MNNi/i\cNmNaiiOiooin'j3 

>0  in  i/uo  n  in  Hr('OvO(J'iN\OMO'riifln!MiflvOi/ita\o 

CM  H  M  <— i 


© 

•* 

W% 

*> 

<  00 

Ol  < 

00 

t—i  T— 1 

»— i  rH 

1—i 

r-l  <  PU  pi  C/3  CO  Ori  < 

*t  r>  *\  «i  ^  ft  ft  H 

<  01  p^^<c^<<<<cn<<:<<c  a:  <  <  w  c  w 

CNiHt-Ht— -4i— HrHrHt— 4rHt— HrH<Ni— IrH  1— < 


33  3  2 
H  O  2) 
P-  J  H 

w  w  < 

©  pa  q 


McnmMMMMMwmmmwnwMMMMCfl  co  co  00  c/3 

pqeqpQCQpqpQP3pqcQPQ«CQpQPQcap3«P3C0CQ3MPQ»fa 


'OcooomooooocMooocM<j-ocicooooOcoaicoa' 
-TmHvteiiniAr(<trinio<r<fsfn<c<tMCMnMNHH 
i/iiciiAi/uniAuiinininiAiAi/iininiAiAi/iiAinmininaii/i 
1  l  l  l  1  t  1  1  l  l  1 

00  00  o  o  o  0000 

O  (*1  <T'3-  CO  MT  CO  CO  CM  r— t  CM 

1/1  in  mm  m  m  m  mmmm 

CKMOlOMJ'OMJ'HHHHHHHNNN-fO'OOOOHH 

cocor^r^r^r~-r^oooooooocnoooocx3oocooor^coooooooooco 

zzzzzzzzzzzzzzzzzzzzzzzzz 

COC03'3'0'0'C'C'0'C'QlO\fl\P'C'0'(J'C'0000000 

O'piOlC'C'O'O'O'Q'Pi^Oiff'ffiO^ffiO'O'OOOOOOO 

r-rvi^r^r^r^.r^f^.r^r^r^rvr^r^r^r-'r'r^cooooocoooooco 

WWWWWWWWWWWWWWWWWWWWWWWWW 


(OHCOmC'OON-JMlCHNCimrlNvOOiflrlffUONvttO 

r^vOCO-5’<rO'<T'CT'^OOr-(tHrHOOCT'r-l<3-r-ia'OOCMCM 

iHiHOO-cT'3-COOOCMCMCOCOCOCOCOrH^OOOOC^^r^P'COCO 


4  71 


(continued) 


J= 

H 

cn 

Z  JS  «-s 

o  -u  e 

Ht)  E 
c/3  -h  ^ 
Z  3 
Ed 

Z  X 

M  l-l  /"n 

Q  ME 

c  a 

c 

►J 


OJ 

> 

to 

*  a 

Ed  -K  C 

(X  *  O 

<  PS  O  JJ 


Ed  <  U  C/3 


HOinmM(O^^M<fNNvONNNOO'rH 
rH  M  M  CS1  iH  r-l 


CO  <  CO 


i— i  m  r''  mm 


co  <  C  <  co 

rl  H  ri  rl  rH 


<<<<<<<CO<< 
rH  r— (  rH  rH  rH  r— I  H  N  H  H 


<  <  co 


COCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCO 

33333333333333 
flca«nncancancqcqpqcafflcqp3BHBn«P5M«ca 


u 

SC 

3 

s 

Cl 

H 

o 

3 

o 

o 

m 

o 

in 

o 

m 

o 

o 

rH 

o 

O 

o 

O 

CO 

o 

o 

UO 

O 

O 

<r 

o 

O 

o 

r^ 

•H 

PU 

rJ 

Eh 

CO 

CO 

m 

CO 

<r 

<r 

o 

CM 

co 

CM 

o 

rH 

rH 

CM 

CM 

CM 

uo 

<r 

ON 

ON 

ON 

CM 

rH 

rH 

CM 

U 

Ed 

W 

< 

m 

m 

m 

m 

m 

in 

m 

m 

in 

m 

m 

m 

uo 

m 

in 

uo 

uo 

U0 

-d* 

<r 

<r 

U0 

UO 

uo 

m 

o 

O 

CQ 

a 

l 

l 

I 

l 

i 

1 

l 

l 

1 

J 

I 

i 

1 

1 

w 

c 

o 

o 

O 

co 

o 

o 

o 

vO 

o 

o 

o 

o 

O 

a 

CM 

CO 

rH 

CN 

CO 

o 

o 

rH 

o 

CO 

00 

rH 

o 

Q 

w 

u 

m 

m 

in 

m 

<r 

in 

m 

m 

uo 

uo 

<r 

uo 

uo 

, 

z 

w 

rH 

rH 

rH 

CM 

CM 

<r 

ON 

ON 

ON 

o 

o 

o 

o 

o 

rH 

CM 

CM 

CM 

00 

00 

00 

00 

00 

O 

o 

o 

IH 

00 

00 

oo 

00 

oo 

oo 

00 

co 

00 

co 

00 

00 

00 

00 

00 

r^ 

n** 

P-* 

00 

00 

cr» 

z 

n* 

n- 

n* 

rv 

n* 

fx. 

r* 

r» 

r** 

n* 

r- 

Ed 

2 

3 

z 

2 

2 

2 

2 

2 

25 

25 

Z 

25 

25 

2 

2: 

2 

25 

2 

2 

2: 

2 

2 

2 

2 

2 

0) 

> 

o 

O 

o 

O 

o 

o 

rH 

rH 

rH 

rH 

r-H 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

rH 

O 

o 

o 

o 

O 

o 

o 

O 

O 

O 

O 

o 

O 

O 

O 

o 

o 

o 

o 

O 

O 

O 

O 

o 

O 

O 

jO 

OB 

00 

00 

oo 

00 

oo 

00 

oo 

00 

oo 

00 

03 

CO 

00 

oo 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

CO 

CO 

H 

(X 

w 

w 

Ed 

w 

w 

w 

w 

w 

w 

w 

Cd 

w 

W 

w 

w 

w 

W 

w 

W 

w 

w 

w 

w 

w 

w 

a 

o 

rH 

rH 

rH 

CM 

■J 

W 

1 

1 

1 

1 

< 

PQ 

as 

p". 

00 

CM 

o 

ON 

ON 

ON 

rH 

(T. 

CO 

CM 

o 

o 

<r 

uo 

m 

uo 

uo 

nO 

uo 

NO 

Eh 

CM 

CO 

m 

nO 

rv 

o 

ON 

00 

o 

rH 

rH 

co 

no 

CO 

rH 

00 

00 

00 

sr 

CO 

CM 

CM 

<r 

CO 

< 

pD 

co 

co 

m 

cm 

CM 

00 

CO 

CO 

xr 

<f 

< 

m 

in 

rH 

rH 

rH 

r^. 

r- 

ON 

ON 

a 

rH 

r — f 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

Qd 

CO 

o 

on 

o 

m 

CN 

lO 

00 

m 

co 

m 

M 

CO 

CO 

m 

rH t 

CN 

<T 

CO 

CN 

in 

rH 

CN 

CN 

CN 

CN 

m 

co 

CO 

c 

CO 

*~3 

0) 

CO 

3 

/*S 

C\| 

.X 

g 

'O 

00 

on 

n£> 

in 

o 

m 

o 

<r 

O' 

iO 

CO 

a 

g 

rH 

fH 

rH 

rH 

g 

*H 

O 

P 

H 

CO 

2  P 

/-N 

O  JJ 

g 

vC 

r- 

CO 

r— 1 

1 — 1 

m 

cO 

O' 

<r 

CN 

CO 

O 

03 

M  ^ 

£ 

i — 1 

<r 

r— ( 

CO 

m 

CN 

rH 

CO 

rH 

CN 

CO 

CN 

CN 

CD 

CO  *H 

'w' 

2  P 

03 

td 

2  3= 

u. 

M  ■*— > 

/-N 

a  so 

g 

<r 

oc 

o 

m 

ON 

CN 

cc 

Os 

m 

CN 

CO 

rH 

— • 

c 

g 

CN 

CO 

<T 

vO 

<r 

CN 

co 

CO 

CO 

v£> 

CN 

O 

<u 

•W 

•H 

a 

a> 

a 

l_ 

i—i 

•H 

rH 

C3 

rrj 

H 

O 

33 

CO 

o 

in 

O' 

CN 

00 

rH 

1 — 1 

00 

O' 

> 

u- 

g 

c  <~s 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

t 

• 

u 

1 

M  60 

CN 

CN 

vO 

00 

CN 

m 

m 

CN 

00 

CN 

CJ 

O- 

0) 

w  ^ 

<r 

<r 

rH 

■u 

c; 

SC 

03 

4-1 

03 

a; 

CO 

0) 

p 

03 

/—V 

> 

CO 

CO 

03 

CO 

oc: 

* 

a 

1 — * 

rH 

rH 

c 

W  -K 

3 

v^/ 

c 

a  -k 

O 

td 

u 

<  cx 

U 

•u 

03 

2  <C 

p 

x. 

to  w 

X 

sc 

0) 

CJ 

cd 

3 

3 

•H 

p 

03 

3 

w 

> 

03 

rH 

u 

o 

a 

o  o 

c 

3 

•* 

<\) 

03 

Q  2 

o 

4-» 

< 

< 

< 

< 

< 

< 

2 

os 

oc: 

< 

< 

4J 

03 

4h 

«3 

w  < 

cj 

CO 

CN 

rH 

» — i 

CN 

CN 

CN 

rH 

rH 

rH 

rH 

CN 

c 

PS 

•H 

03 

*fH 

c 

P-t 

p 

3 

* 

Cd 

■a 

C 

<D 

X  cn 

cd 

4-) 

w  w 

H 

r 

0) 

H  CJ 

c 

os  < 

o 

a. 

O  2 

+ 

+ 

+ 

CO 

*H 

e 

CL?  PC 

p 

4-4 

o 

QQ 

H 

O 

o 

CO 

0) 

f-> 

3-4 

o 

o 

rJ 

4-1 

l-l 

4~i 

<3 

0) 

CH 

M  * 

03 

H3 

cd 

PS  Cd 

J-i 

03 

W  2 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

co 

03 

H  >* 

p 

p 

p 

p 

p 

p 

p 

p 

p 

3 

4-1 

0) 

'w' 

T3 

3  H 

P3 

CO 

pq 

PQ 

PJ 

pa 

W 

P4 

W 

H 

w 

PQ 

PQ 

H 

c 

p 

SE 

•H 

u 

OJ 

p 

cd 

c 

> 

<y 

o 

•H 

EC  3 

2 

0) 

*H 

4-) 

H  O 

P 

o 

IT) 

o 

o 

CN 

rH 

o 

o 

CN 

O 

o 

O 

o 

in 

33 

4J 

0- 

2  a 

H 

•■d* 

CO 

vO 

m 

CN 

co 

in 

n- 

O' 

m 

<r 

CO 

CN 

w  w 

< 

m 

m 

m 

m 

in 

in 

<fr 

m 

rH 

<? 

CN 

CN 

m 

m 

PQ 

M 

Q  ee 

Q 

i 

i 

i 

1 

I 

1 

i 

1 

i 

4_l 

u 

o 

o 

o 

o 

o 

rH 

o 

Q 

o 

S-/ 

4-1 

03 

ro 

CO 

in 

CN 

"d* 

oo 

<r 

co 

CN 

CO 

< 

(U 

w 

m 

m 

in 

in 

in 

'd* 

CN 

CN 

m 

; 3 : 

o 

o 

ffl 

•• 

ss 

03 

< 

w 

CO 

CO 

^d- 

-d- 

'■d- 

rH 

CN 

o 

O' 

ON 

00 

00 

03 

, 

M 

CO 

CO 

co 

CO 

00 

00 

00 

CO 

r-s 

o-. 

O' 

vO 

r^. 

ro 

2 

r^. 

p"* 

o- 

m 

m 

in 

on 

W 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

z 

03 

IM 

,  , 

> 

CN 

CN 

CN 

CN 

CN 

rH 

CN 

o 

CN 

O' 

ON 

o 

o 

a) 

o 

o 

o 

o 

o 

o 

o 

o 

o 

CN 

o 

CN 

O' 

o 

o 

>> 

oi 

00 

00 

co 

00 

00 

00 

00 

00 

ID 

00 

uo 

00 

33 

2 

w 

w 

w 

w 

w 

w 

w 

w 

w 

u 

w 

K 

w 

w 

3 

03 

rH 

X 

H 

cd 

3 

03 

o 

•H 

4J 

60 

O  2 
2  Cd 

i— 1 

1 

rH 

1 

V-1 

(1) 

u 

n 

HQ 

w 

<  CO 

-<r 

m 

co 

o> 

rH 

VO 

m 

co 

co 

iC 

u 

H  2 

no 

lO 

in 

iO 

VO 

rH 

\D 

co 

in 

co 

\C 

4: 

<  P 

on 

on 

m 

m 

uo 

m 

CO 

iO 

rH 

co 

O' 

ON 

4C 

CJ  2 

M 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

■K 

■K 

■Jc 

47  3 


OW\ONivin»oiNlo(ninOHLri^Ha3>fHtnNMnno\ 

CM  CM  CM  N^NHMnHlflN  <Tr-IHNHNNnNvON 


W  T)  S 
Z  -H  W 

W  2 

2 

M  JS 

a  u  ^ 
cc  s 
c  B 

CJ  " — 

►J 


a) 

> 

-K  a! 

W  *  u 
Cu  -K  C 

<  a  o 
cs  c  u  jj 

X  Cd  .C 
3  X  CO 
W  CV  *H 
O  O  >  nj 

a  z  c  n 

W  <  O  4-> 
U  X 


cMininininOnO<rcOMrcoor'~~p-incncnr-~cMLO'3'ON'3-r'^oo 


OOCninxcMcoc-icMcMOOcooCi— tOicO'r^'COC'S'nOrHp'. 

HNHNHNNNNHMNfONHMHNHC'IHNHHN 


o-  >— iXLOc^cxoOi-<<r<rr-(Or-^cMX^-iLricM<f'—  c  m 

i-MCOCOCOCMmcnmc-ICMC)CvnrO-<r'— ICMCMCOCMcnCMCOinCMCO 


mt  oo  ,— i  oo  O  -r  ,— iOr-~LOO<rt— ia''r'»<— !'3-cMr'-.co<r'-cxcOr-i 

Nn^tMC'PiM'O  n  vo  -j  c  cm  ,— t  <r  n  h  m  h  lc 


<  <  x  <  x  x 


X  X  < 

•»  0%  * 

<:  w  <  w  cn  w  <  w  <  <  <  w  o:  w  w  <  w  <  w 

rH  f-H  r-H  I — i  f-H  i — I  t— I  «— I  H  (N  H  r- f  rM  r-t  H  H  rH  i — I  t-H 


+  +  + 


wwwwwwwc/i'owwwcnwcnwwMcowcowwww 

3333233333333333333333333 

pampQpqsapqqacacacacaMHcacaeQcaeQeapawmfflcQca 


5C  2  2 

H  Q  5 

Pl,  J  H 

W  W  < 
Q  M  Q 


OXrHCMCMOOXOOOOOOMOOOOOOOOOOO 
COCMr"(e0C'->c0Mr'LTL3-0>C0CMC0r0inin00an00CTncMCMojC''-,CO 
NMtSCINtMNNNH^NNNNNNIMHHCNNNCNN 
I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I 


mOOOOOCMO 

(sn^-jcomHN 


CM  CM  CM  CM  CM 

I  I  I  I  I 


OOOOOOOlOlDCO 

<■  <r  i"-  co  co  ,— ioocmcm 


CMCMCMCMi— IrHCMCM  CMCMCMCMr-(r-lCMCMCMCMCM 


on  o  on 
sO  vO  VO 

m  m  m 
Z  Z  Z 
ON  ON  ON 
ON  ON  ON 

in  m  in 
WWW 


OOHHOnOvOn 
r>-  r^.  i/n  in  no 
m  m  m  m  m  m  un 

Z  Z  Z  Z  Z  Z  2 

On  O'  On  ON  O  O  O 

On  On  O'  O'  O  O  O 

m  m  m  m  vo  vo  vO 

w  w  w  w  w  w  w 


0>  ON  H  ON  ON 

vo  io  in  fs 

l/n  in  in  in  in 

z  z  z  z  z 

o  o  o  o  o 

o  o  o  o  o 

nO  nO  vQ  vO  vO 

w  w  w  w  w 


on  o>  oi  oi 
m  in  no 
m  m  in  m 

z  z  z  z 

O  i— I  , — l  -i 

o  o  c  o 

vO  vO  vO  lO 

w  w  w  w 


POPP 
lO  ifl  lO  lO 
in  in  m  in 

z  z  z  z 

CM  CM  CM  CM 

o  o  o  o 

iC  lO  lO  vO 

w  w  w  w 


<1  no  CM-j-cMm  cm  cm  cm  nj  cn 

I  I  I  I  I  I  I  I  I  I 

On<fPC1(MNPPPPPHCMMfNO^iOOHNHcnPCO 
<U,— icM\Or''-r'~0O'Hi'',r^r-i,— icor"iO'cfMi-Or-(r'-)in,— ilOvOcmcm 
)-icncncncnc,nininvOMOiOMor^n~xr~.r~inr^xcn<f\CiLDinin 
< 


474 


(continued) 


CATALOG  PROVENIENCE  DEPTH  MATERIAL  CORTEX  EDGE  SHAPE  WEIGHT  DIMENSIONS 

NUMBER  BELOW  TYPE**  SURFACES**  AND  WEAR***  (g)  Length  Width  Thickness 

DATUM  Convex  Concave  (mm)  (mm)  (mm) 
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***Edge  wear:  (A)  Attrition,  (P)  Projection,  (R)  Retouched,  (S)  Step  flake 


configuration  of  the  perimeter  of  the  flake  where  edge  modification  occurs. 
These  include  concave  (notching),  straight,  convex  and  projecting  shapes.  The 
latter  are  pointed  edges  which  are  the  utilized  juncture  of  two  acute  edges  or 
intentionally  fashioned  tips  or  bits.  Edge  wear  patterns  include  step  frac¬ 
ture  and  attrition.  These  two  variables  define  the  kind  of  motion  responsible 
for  the  edge  modification.  Step  fractures  are  multiple,  overlapping,  verti¬ 
cally  oriented  flake  scars  placed  along  the  edge  of  the  flake.  The  termina¬ 
tion  of  the  flake  scars  are  abrupt,  and,  when  viewed  in  cross-section,  an 
irregularly  spaced  set  of  "steps"  is  formed  along  the  working  edge.  It  has 
been  determined  through  replicative  studies  that  step  fractures  result  from  a 
scraping  motion  (Chapman  1977;  Lawrence  1979)  during  which  the  edge  is  held  on 
a  surface  of  some  material  and  moved  in  a  direction  perpendicular  to  the  long 
axis  of  the  edge  while  pressure  is  being  exerted  downward  (Chapman  1977:383). 

Retouch  is  an  edge  condition  which  is  the  result  of  intentional  edge 
modification.  Retouch  flake  scars  are  larger  and  deeper  than  step  fractures. 
The  termination  of  retouch  scars  are  also  less  hinged  when  compared  to  step 
fracture  scars.  They  tend  to  terminate  smoothly  in  a  "typical  concoidal 
fashion"  (Chapman  1977:383).  Retouch  is  a  "pre-use"  modification  of  the 
artifact  edge. 

Attrition  is  a  wear  pattern  attributed  to  "sawing"  or  "cutting"  motions. 
Attrition  flake  scars  are  oriented  obliquely  to  the  edge  of  the  artifact. 
They  are  usually  stepped  along  the  very  perimeter  of  the  artifact.  On  the 
surfaces  immediately  adjacent  to  the  perimeter,  however,  the  scars  terminate 
smoothly  (Lawrence  1979:384). 

Most  of  the  complete  flakes  are  non-cortical  (n=104,  62  percent).  The 
presence  of  cortex  on  a  tool  can  indicate  at  what  point  the  "blank"  was 
detached  during  the  process  of  reducing  raw  materials.  A  cortical  flake  is 
assumed  to  be  among  the  first  flakes  detached  since  reduction  of  stone 
requires  the  successive  removal  of  flakes  starting  with  the  natural  outer 
(cortical)  surfaces.  The  cortical  flakes  are  about  5  mm  larger  than  the  non- 
cortical  flakes  and  more  robust  (Table  92).  This  difference  in  size  is 
perhaps  to  be  expected.  Strictly  speaking,  those  flakes  removed  early  in  the 
sequence  (i.e.,  cortical  flakes)  should  be  larger  since  the  parent  stone 
becomes  increasingly  smaller  with  each  flake  detached. 

The  entire  sample  of  167  complete  flake  tools  was  selected  for  analysis 
of  metric  and  discrete  group  characteristics.  Complete  flakes  were  used  in 
order  to  better  estimate  "blank"  selection  patterns  and  to  determine  sizes  or 
characteristics  of  unmodified  flakes  prior  to  use  as  tools.  Table  93  sum¬ 
marizes  the  length,  width,  and  thickness  measurements.  Mean  maximum  length 
for  the  complete  flakes  is  40.3±16.8  (Table  93),  and  more  than  two-thirds  of 
these  are  greater  than  30  mm.  Reid  (1978:153)  considers  this  size  to  be  the 
minimum  dimension  for  hand  held  flake  tools.  Flakes  larger  than  30  mm  possess 
a  surface  area  which  permits  the  worker  to  grip  the  flake  effectively  and  thus 
allows  more  force  to  be  concentrated  on  the  working  edge  than  would  be  pos¬ 
sible  with  flakes  held  only  between  the  terminal  joints  of  the  first  two  or 
three  digits  (1978:152). 

The  complete  flakes  were  also  examined  for  distribution  of  edge  wear 
variables,  in  particular  attrition  and  step  fractures.  The  sample  (n=161)  is 


479 


Table  92.  Comparison  of  size  characteristics  between  complete  cortical 
and  non-cortical  flakes. 


CORTICAL  FLAKES 
(n=63) 

NON-CORTICAL  FLAKES 
(n=104) 

Maximum  dimension 
(length) 
mm 

X 

43.90 

37.29 

S 

13.25 

13.73 

INDEX  OF 

ROBUSTNESS 

X 

33.74 

30.33 

s 

10.98 

12.04 

Table  93.  Summary 

statistics  for  complete 

edge-modified  flakes. 

N  X  S 


Length 

167 

40.3 

16.8 

(mm) 

Width 

167 

25.9 

8.9 

(mm) 

Thickness 

(mm) 


167 


8.5 


4.5 


Table  94.  A  2x3  contingency  table  and  analysis  for  the  association 
of  edge-damage  factors  on  complete  cortical  and  non-cortical  flakes 
from  23JA35. 


Attrition 

Scraping 

Attrition&Scraping 

Ni 

(composite) 

63 

Cortical  flakes 

26 

25 

12 

Non-cortical  flakes 

54 

20 

24 

98 

Nj 

80 

45 

36 

161 

Contingency  statistics:  D.F.  =  2 

x2  =  7. ns 
P(X2)  =  .971 
Confidence  level  =  .90 
Ho:  P(X2)  <  .90 


Table  95 .  A  2x2  contingency  table  and  analysis  for  the  association  of 
attritional  and  scraping  wear  on  complete  cortical  and  non-cortical 
flakes  from  23JA35. 


Attrition 

Scraping 

Ni 

Cortical  flakes 

26 

25 

51 

Non-cortical  flakes 

54 

20 

74 

Nj 

80 

45 

125 

D.F.  =  1 
X2  =  6.338 
P(X2)  *  .988 
Confidence  level  =  .90 
Ho:  P(X2)  £  .90 


Contingency  statistics: 


slightly  reduced  since  those  with  only  deliberate  retouch  or  projections  were 
omitted.  Most  (49.6  percent)  showed  only  attrition  damage.  Step  fractures 
accounted  for  27.9  percent,  and  combinations  of  attrition  wear  and  step  frac¬ 
tures  accounted  for  22.3  percent.  These  figures  indicate  that  about  half  of 
the  sample  was  used  for  "cutting"  or  "sawing";  about  a  third  for  "scraping" 
and  about  a  fourth  for  both  purposes. 

There  are  differences  in  the  distribution  of  these  variables  among  cor¬ 
tical  and  non-cortical  tools.  A  Chi-square  test  calculated  for  the  two  by 
three  contingency  table  of  edge  damage  types  indicates  that  there  may  be 
deliberate  selection  of  cortical  vs.  non-cortical  flake  blanks  for  use  either 
as  cutting  or  scraping  tools  (Table  94).  This  table  was  reduced  to  a  two  by 
two  contingency  in  order  to  pair  attributes  and  isolate  the  discrepancies. 
The  distribution  of  tools  with  step  fractures  vs.  attrition  damage  is  signi¬ 
ficantly  different.  Both  types  of  wear  occur  almost  equally  on  the  cortical 
flakes.  For  the  non-cortical  there  is  a  tendency  for  most  edges  to  exhibit 
only  attritional  wear  (Table  95).  These  figures  indicate  that  there  is  some 
selection  of  cortical  flakes  for  use  as  scraping  tools  and  non-cortical  flakes 
for  cutting  tools. 

Composite  tools  with  both  types  of  wear  damage  were  fewer  in  number. 
Apparently  it  made  no  difference  whether  or  not  they  were  cortical  (Table  96). 
There  is  reason  to  suggest  that  these  composites  were  used  for  butchering 
among  other  tasks.  Frison  (1979:285)  indicates  that  the  process  of  butchering 
is  complex  and  one  would  want  a  tool  with  a  deliberately  designed  edge,  for 
cutting  and  scraping  meat  off  the  carcass.  Keeley  (1979:285)  supports  the 
idea  that  a  variety  of  motions  are  required  during  the  butchering  process 
since  the  butcher  will  encounter  a  number  of  different  materials  whose  proces¬ 
sing  requires  various  motor  skills. 


Table  96.  A  2x2  contingency  table  and  analysis  for  the  association  of 
attritional  wear  and  scraping/attritional  wear  on  complete  cortical  and 

non-cortical  flakes  from  23JA35. 


Attrition 

Scraping&Attrition 

Ni 

Cortical  flakes  26 

(composities) 

19 

45 

Non-cortical  flakes 

54 

24 

— 

— 

— 

Nj  80 

43 

123 

Contingency  statistics: 

D.F.  =  1 

X2  =  .0078 

P(X2)  =  .070 
Confidence  level 
Ho:  P(X2)  .90 

=  .90 
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In  summary,  the  unifacial  flake  tools  from  23JA35  are  a  locally  derived 
set  of  implements.  The  majority  of  these  show  evidence  as  being  used  mainly 
for  cutting  tools.  Most  of  these  are  non-cortical  flakes,  which  are  somewhat 
smaller  and  less  robust  than  cortical  flakes.  Cortical  flakes  were  variously 
for  cutting,  scraping,  and  composite  tasks. 


Manufacturing  Debris 


Complete  Tabular  Cores  (n=12) 

Tabular  cores  are  modified  tabloids  (see  below)  which  were  intended  for 
the  production  of  flake  tools  and/or  bifacially  worked  implements.  These 
retain  the  rectanguloid  configuration  of  tabloids  and  one  or  more  natural 
surfaces.  Although  the  flake  removal  pattern  is  often  bifacial  these  arti¬ 
facts  are  not  considered  formal  tools  since  there  is  no  secondary  retouch  and 
edge  shaping  (Fig.  152).  Table  97  presents  descriptive  data  for  these  arti¬ 
facts  . 

Tabular  cores  are  perhaps  the  most  ambiguous  set  of  artifacts  in  the 
chipped-stone  assemblage  from  23JA35  and  possibly  in  all  Winterset  chert-based 
lithic  industries.  It  is  difficult  to  state  whether  the  form  was  intended  to 
be  reduced  to  a  more  symmetric  heavy  or  light  duty  tool,  or  whether  the  piece 
served  as  a  blank  from  which  the  flake  tools  were  derived. 

Tabular  Core  Fragments  (n=14) 

Tabular  core  fragments  are  usually  split  transversely  and  in  segments 
large  enough  to  consider  them  derived  from  pieces  similar  to  complete  speci¬ 
mens.  The  specimens  are  all  Winterset  chert.  Along  their  fracture  planes 
each  exhibits  raw  material  inconsistencies  such  as  numerous  intersecting  joint 
planes,  calcite,  or  crystalline  inclusions.  This  of  course  indicates  that 
these  species  were  not  suitable  for  further  reduction  into  bifacial  tools  or 
flake  tools.  Regardless  of  the  artisan's  intentions  for  these  pieces,  their 
presence  in  the  archaeological  record  can  be  explained  by  the  abandonment  of 
inferior  raw  material.  Table  98  lists  these  specimens  in  inventory  form. 

Block  Cores  (n=2) 

Block  cores  are  relatively  large  and  robust  pieces  of  chert  from  which 
large  flakes  were  detached  in  an  unsystematic  manner.  In  cross-section  they 
tend  to  be  more  square  than  rectanguloid  compared  to  tabular  cores.  Both  of 
these  specimens  exhibit  smooth,  homogenous  internal  surfaces  indicating  good 
quality  raw  material.  They  are  suitable  for  the  production  of  flake-derived 
tools  and,  because  there  proportions,  for  use  as  hammerstones  (see  below). 

Tabloids  (n=4) 

Tabloids  are  raw  pieces  of  chert  with  two  pairs  of  intersecting  and 
relatively  parallel,  natural  surfaces.  They  are  usually  rectangular  in  over¬ 
all  configuration.  They  exhibit  no  flake  scars  which  can  be  interpreted  as 
intentional  modification  and,  as  such,  probably  represent  raw  "blanks"  from 
which  some  of  this  lithic  assemblage  was  produced.  However,  none  of  them 
exhibit  any  visible  natural  joint  or  cleavage  planes.  They  are  potentially 
good  quality  raw  materials  which  were  not  selected  for  reduction. 
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Table  96.  A  2x2  contingency  table  and  analysis  for  the  association  of 
attritional  wear  and  scraping/attritional  wear  on  complete  cortical  and 
non-cortical  flakes  from  23JA35. 


Attrition 


Cortical  flakes 

26 

Non-cortical  flakes 

54 

Nj 

80 

Contingency  statistics: 


Scraping&Attrition 

Ni 

(composites) 

19 

45 

24 

78 

43 

123 

D.F.  =  1 

X2  =  .0078 

P(X2)  =  .070 
Confidence  level  = 
Ho:  P(X2)  <.90 

.90 

484 


Table  97.  Descriptive  data  for  complete  tabular  cores  from  23JA35 
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Chunks  (n=26) 

Chunks  are  angular,  multifaceted,  and  amorphous  pieces  of  chert  which 
exhibit  no  systematic  flake  removal.  They  are  either  fragments  of  tabloids, 
tabular  cores,  or  block  cores.  They  may  have  resulted  from  flaws  inherent  in 
larger  pieces  of  raw  material  or  from  misapplied  production  techniques.  They 
exhibit  no  secondary  retouch  and  most  likely  represent  waste  by-products. 
Since  it  is  difficult  to  specify  their  origins,  their  analytical  utility  is 
somewhat  diminished  when  compared  to  other  chipped  stone  artifacts.  All 
chunks  from  23JA35  are  of  Winterset  chert.  Table  99  lists  the  specimens  in 
inventory  form. 

Debitage  (n=26,555) 

Debitage  represents  small  unused  by-products  of  the  chipped-stone 
industry.  It  consists  primarily  of  flakes  (n=24,696,  93  percent)  and  smaller 
amounts  (n=1858,  7  percent)  of  small  angular  pieces  of  chert  or  shatter.  It 
is  estimated  that  over  95  percent  of  the  debitage  is  local  Winterset  chert. 


Ground  Stone 

Chert  (n=10) 

This  series  of  artifacts  consists  of  ten  blocks  or  tabloids  of  Winterset 
chert  whose  natural  surfaces  exhibit  partial  modification  produced  by 
battering,  pecking,  or  smoothing  (Fig.  153).  Variables  recorded  for  these 
artifacts  include  maximum  length,  width,  and  thickness;  width/thickness 
indices;  wear  type,  including  battering,  smoothing,  smoothing  over  battering 
and  extent  of  surficial  modification  (less  than  50%  or  greater  than  50%). 

A  plot  of  width/ thickness  ratios  for  each  tool  indicates  subgroups  which 
are  distinct  in  terms  of  overall  proportions.  Four  specimens  (13,  11,  840  and 
106)  have  width/thickness  ratios  less  than  1.5  and  six  (8,  362,  734,  474, 
242,  and  762)  are  greater  than  1.5  (Table  100).  These  artifacts  are  propor¬ 
tionately  similar  to  blocky  and  tabular  cores,  respectively.  According  to 
Table  100,  the  blocky  artifacts  were  subjected  to  more  utilization,  seen  both 
in  the  surface  area  modified  as  well  as  the  combinations  of  wear  type.  The 
tabular  specimens  exhibit  only  limited  modification  which  is  restricted  to 
battering  on  one  end  of  the  artifact. 

These  artifacts  carry  a  variety  of  functional  implications.  They  can  be 
considered  hammerstones  (battering)  and/or  grinding  stones  (smoothing).  The 
blocky  specimens  appear  to  have  been  desired  for  both  purposes,  and  the  tabu¬ 
lar  specimens  used  less  extensively.  Uses  of  these  artifacts  include:  (1) 
percussors  for  the  purpose  of  flake  removal;  (2)  grinders,  for  striking  plat¬ 
form  preparation;  (3)  pecking  stones,  for  creating  other  groundstone  tools; 
and  (4)  hematite  grinding,  as  evidenced  by  specimen  840. 

Ground  Minerals  (n=15) 

This  series  of  artifacts  consists  of  relatively  small  pieces  of  minerals 
which  were  scratched  and  polished,  probably  for  the  purpose  of  producing  pig¬ 
ments.  Fourteen  (65  g)  are  fragments  of  hematite.  Of  these  five  small  pieces 
(2.1  g)  exhibit  a  series  of  multiple  overlapping  shallow  groves  or  scratches. 
Eight  (53  g)  are  larger  pieces  which  exhibit  a  high  surface  polish.  Two 
pieces  (9.9  g)  exhibit  surface  condition  (Table  101). 


Table  98.  Descriptive  data  for  tabular  core  fragments  from  23JA35. 
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Table  99.  Descriptive  data  for  chunks  from  23JA35. 
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(continued) 


Figure  153.  Ground  stone  chert  (hammerstones)  from  23JA35. 
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Table  99.  Descriptive  data  for  chunks  com  23JA35. 
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*BWS  =  Blue  Winterset;  TWS  =  Tan  Winterset 

**B  =  Battering;  S  =  Smoothing;  B/S  =  Smoothing  over  battering. 


Table  101.  Descriptive  data  for  ground  hematite  and  limonite. 
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One  of  the  polished  pieces  (specimen  9)  has  two  sharply  convergent 
polished  surfaces.  The  juncture  of  these  surfaces  form  a  55  degree  angle 
(Fig.  154a). 

Worked  Quartzite  (n=l) 

This  specimen  is  a  small  fragment  of  smooth  pink  quartzite  with  one 
rounded  and  one  relatively  flat  surface.  This  configuration  conforms  in 
cross-section  to  a  rounded  rectangular  mano.  Its  edges  are  blackened,  pro¬ 
bably  resulting  from  thermal  fracture. 

Worked  Sandstone  (n=l) 

This  artifact  consists  of  two  cross-mended  fragments  of  tan  sandstone. 
Together  they  form  a  slab  measuring  163  mm  long,  72  mm  wide,  and  40  mm  thick. 
One  surface  is  concave  and  smoothed.  Two  surfaces  are  broken;  two  appear  to 
be  the  stone's  natural  exterior.  The  condition  of  the  modified  surface  indi¬ 
cates  that  it  was  probably  a  fragment  of  a  metate  or  grinding  slab  (Fig. 
154b). 


Onworked  Stone 

A  total  of  2066  pebbles  and  cobbles  were  collected  from  23JA35.  They 
were  distributed  across  the  site  with  no  apparent  concentration.  Most  were 
recovered  from  the  plow  zone.  Limestone  slabs  and  cobbles  are  common  compo¬ 
nents  of  prehistoric  hearths  in  the  Kansas  City  area  and,  depending  on  their 
proximity  to  the  fire,  may  or  may  not  show  evidence  of  thermal  treatment. 
Limestone  hearths  were  recovered  at  the  site  (Wilson  1963).  It  is  that  these 
stones  may,  in  part  have  been  associated  with  prehistoric  cooking  activities. 

A  total  of  27.9  g  of  unworked  hematite  and  .4  g  of  unworked  limonite  were 
recovered  from  the  excavation.  The  mean  and  standard  deviation  for  the 
weights  of  the  hematite  (3.48*3.44  g)  is  only  slightly  smaller  than  those  for 
the  worked  hematite  (4.73*7.81  g).  These  unused  pieces  may  be  fragments  of 
larger  utilized  specimens  of  naturally  occurring  deposits. 


FAUNAL  REMAINS 


Limited  faunal  remains  were  recovered  from  the  23JA35.  The  samples 
include  12  fragments  of  unidentified  bone.  These  materials  were  recovered 
from  Area  A  and  could  represent  intrusive  historic  materials.  All  the  frag¬ 
ments  appear  to  be  fragments  of  medium  to  large  size  mammals  such  as  deer. 

The  general  absence  of  bone  from  this  site  probably  results  from  the  fact 
that  cultural  deposits  were  exposed  on  the  surface  for  an  extensive  period  of 
time.  Miller  (1975)  has  noted  that  bones  exposed  to  surface  conditions  in 
desert  environments  for  more  than  several  decades  are  severely  deteriorated. 
It  is  probable  that  deterioration  would  take  place  at  a  much  more  rapid  rate 
in  a  subhumid  environment  such  as  western  Missouri. 


493 


Figure  154.  Ground  hematite  and  sandstone  metate  from  23JA35:  (a) 
ground  hematite,  (b)  sandstone  metate. 
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FLORAL  REMAINS 


Floral  remains  recovered  from  23JA35  include  a  small  quantity  of 
carbonized  nut  and  seed  remains  and  a  large  number  of  uncarbonized  seeds.  The 
latter  are  interpreted  to  be  intrusive  modern  seed  rain. 

Carbonized  Nuts 

Small  fragments  of  carbonized  nuts  were  recovered  from  the  heavy  fraction 
water  screening  of  matrix  samples  from  both  31ocks  A  and  B  and  from  Features  6 
and  8  (Table  102).  Only  those  samples  from  the  features  and  Block  C  were 
sufficiently  large  for  identification.  Three  genera  are  present. 


Table  102.  Carbonized  nuts  from  23JA35. 


BLOCK  A  BLOCK  C 

FEATURES  TOTAL 

6  8 

PERCENT 

Carya  cordiformis 
bitternut  hickory 

1 

1 

0.5 

Carya  ovata 

shagbark  hickory 

2 

2 

1.0 

Carya  sp. 
hickory 

60 

60 

31.0 

Juglans  sp. 
walnut 

3 

97 

100 

51.5 

Quercus  sp. 
acorn 

27 

4  31 

16.0 

total 

6 

184 

4  194 

100.0 

UNIDENTIFIED 

9  22 

80 

111 

TOTAL 

9  28 

264 

4  305 
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Carya  sp.  (hickory)  n=60 

Three  species  of  hickory  are  present  in  Jackson  County  (Steyermark  1963: 
516-521).  C.  cordifonnis  (bitternut  hickory)  occurs  in  rich  and  alluvial 
soils.  C.  ovata  (shagbark  hickory)  is  found  in  lowland  and  upland  woods.  £. 
texana  (black  hickory)  occurs  in  dry  rocky  upland  woods.  Hickory  nuts  are 
available  from  September  through  October  (Stephens  1973:79-86).  Hickory  nuts 
were  eaten  widely  throughout  aboriginal  North  America  (Yanovsky  1936:16-17). 
In  many  instances  they  were  gathered  in  the  fall  and  stored  for  winter  use. 

Carya  cordiformis  (bitternut  hickory)  n=l 

One  hickory  nut  fragment  from  Block  C  was  identified  as  C.  cordiformis . 
As  note,  this  species  prefers  rich  alluvial  soils.  Nuts  from  this  species  are 
available  in  October  (Stephens  1973:78). 

Carya  ovata  (shagbark  hickory)  n=2 

Two  fragments  of  shagbark  hickory  shells  were  recovered  from  Block  C. 
According  to  Steyermark  (1963:517),  C.  ovata  occurs  in  lowland  or  upland  woods 
along  streams,  on  slopes,  on  limestone  hills,  and  in  dry  upland  areas. 
According  to  Stephens  (1973:84),  the  nuts  of  this  species  become  available  in 
September  and  October. 

Juglans  nigra  (black  walnut)  n=100 

Fragments  of  Juglans  nigra  (black  walnut)  were  recovered  from  Block  C  and 
Feature  6.  This  species  occurs  in  rich  woods  at  the  base  of  slopes  or  bluffs, 
in  valleys  along  streams,  and  in  open  and  upland  woods  (Steyermark  1963:510). 
The  nuts  are  available  in  October  (Stephens  1973:76).  According  to  Yanovsky 
(1936:17),  black  walnuts  were  commonly  eaten  in  aboriginal  North  America. 

Quercus  sp.  (acorn)  n=31 

Fragments  of  acorn  shells  accounted  for  81  percent  of  the  identifiable 
sample  of  nut  remains.  According  to  Steyermark  (1963:532-550),  nine  species 
of  oak  are  present  in  Jackson  County,  Missouri.  (£  Stellata  (post  oak), 
Quercus  prinoides  (chestnut  oak),  Q.  imbricar ia  (shingle  oak),  Q  marilandica 
(Black  Jack  oak),  (J.  imbricaria  (Shummard  oak)  and  Q.  velutina  (black  oak)  are 
xeric-adapted  species  found  on  rocky  uplands  and  in  thin  shallow  soils  along 
bluffs  and  valley  walls.  macrocarpa  (bur  oak),  Q.  bicolor  (swamp  white 
oak),  Q.  imbricaria  (shingle  oak),  (J.  palustris  (pin  oak),  and  Q.  borealis 
(red  oak)  are  present  in  alluvial  soils  along  valleys  and  along  streams. 
Acorns  are  principally  available  in  October,  although  a  few  species  such  as  £. 
prinoides  and  Q.  imbricaria  are  available  in  September  (Stephens  1973:108- 
128). 


Acorns  were  widely  used  for  food  in  many  parts  of  aboriginal  North 
America  (Yanovsky  1936:18-19).  In  the  Plains  their  use  among  the  Pawnee  is 
recorded  by  Gilmore  (1919:75).  Acorns,  in  the  natural  state,  contain  large 
amounts  of  tannin  and  are  not  suitable  for  human  consumption.  A  description 
of  methods  used  by  the  Menomini  to  remove  the  tannin  is  provided  by  Smith 
(1923:66).  He  notes  that  the  acorns  were  boiled  until  almost  cooked,  the 
water  was  thrown  out,  and  fresh  water  and  two  cups  of  wood  ashes  were  added. 
The  acorns  were  then  boiled  in  this  lye  water.  They  were  pulled  from  the 
boiling  water  and  simmered  in  fresh  water  to  clear  them  of  lye.  The  acorns 
were  then  ground  into  meal  with  a  mortar  and  pestle  and  finally  sifted  through 
a  birch-bark  sifter. 
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Carbonized  -and  Uncarbonized  Seeds 

The  only  carbonized  seed  recovered  from  23JA35  was  one  Vitis  sp.  (grape) 
seed  from  Feature  6.  A  number  of  species  including  the  summer  grape  (V. 
aestivalis) ,  grayback  grape  (V.  cinera) ,  the  riverbank  grape  (V.  riparia)  and 
the  winter  grape  (V.  vulpira)  occur  in  Jackson  County.  Most  species  occur  in 
upland  or  flood  plain  woods,  thickets  and  banks  of  streams.  The  fruits  are 
available  in  August,  September,  or  October  (Steyermark  1963:1038-1040).  The 
seeds  are  dispersed  by  animals.  There  is  widespread  documentation  of  the  use 
of  a  large  number  of  species  of  grapes  by  North  American  Indians  (Yanovsky 
1936:42-43).  The  berries  were  eaten  fresh,  dried,  or  made  into  jellies. 
Gilmore  (1919:102)  states  that  in  the  Plains  V.  cinerea  and  V.  vulpina  were 
used  by  the  Pawnee,  either  fresh  or  dried  for  winter  use. 

Large  numbers  of  uncarbonized  seeds  were  recovered  from  the  light  and 
heavy  fraction  flotation  samples  from  Blocks  A  and  C  and  the  features.  These 
appear  to  represent  modern  intrusive  seed  rain  recently  incorporated  into  the 
substratum.  Since  these  are  not  associated  with  the  prehistoric  Nebo  Hill 
occupation,  they  have  not  been  analyzed  in  detail,  although  a  number  of 
samples  from  Block  C  and  the  features  have  been  identified.  The  various  seeds 
present  in  these  samples  are  presented  in  Table  103.  A  majority  of  these  are 
weedy  species  common  in  cultivated  fields.  At  least  three  species  are  known 
to  have  been  introduced  with  the  advent  of  Euro-American  settlement  in  the 
area. 


DISCUSSION  AND  INTERPRETATIONS 


The  Turner-Casey  site  (23JA35)  is  a  large  upland  Nebo  Hill  site  over¬ 
looking  the  East  Fork  of  the  Little  Blue  River  in  Jackson  County,  Missouri. 
The  site  was  first  investigated  in  the  early  1960's  by  local  lay  archaeo¬ 
logists.  Subsequent  test  excavations  were  conducted  in  the  early  1970's  by 
the  University  of  Kansas  Museum  of  Anthropology.  These  investigations 
included  test  pits  in  Area  A  and  an  intensive  controlled  surface  collection  in 
Area  B.  The  results  of  this  work  indicated  the  presence  of  a  concentrated 
area  of  cultural  debris  extending  along  the  crest  (above  the  900  ft  contour 
line)  of  the  ridge  in  Area  A.  A  second  large  concentrated  area  of  a  lighter 
concentration  of  debris  was  located  from  central  parts  of  Area  B  extending 
north  into  Area  C.  A  third  small,  but  highly  concentrated  area  of  material 
was  located  in  the  northeast  corner  of  Area  B.  The  1979  investigations 
largely  confirmed  these  earlier  observations.  Based  on  the  results  of  this 
work,  it  is  likely  that  the  concentrated  area  of  debris  in  the  northeastern 
corner  of  Area  A  may  extend  to  the  northeast  and  be  part  of  the  concentrated 
area  of  material  defined  in  the  southwest  corner  of  Area  B.  If  this  is  the 
case  23JA35  may  consist  of  two  major  areas  or  localities  of  prehistoric  cul¬ 
tural  materials. 

The  artifact  sample  from  23JA35  confirms  earlier  identifications  of  the 
site  as  a  single  component  Nebo  Hill  phase  occupation.  Diagnostic  artifacts 
such  as  projectile  points  are  comparable  to  those  from  the  Nebo  Hill  site 
excavated  by  Reid  (1980)  and  the  Sohn  site  reported  on  by  Reeder  (1980). 
According  to  Reid,  sites  of  the  Nebo  Hill  phase  are  spatially  centered  in  an 
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Table  103.  Uncar boni2ed  seeds  recovered  from  23JA35. 


BLOCK  B 

FEATURE  5 

FEATURE  6 

Abutilon  theophrasi 
velvet  leaf 

+ 

Amaranthus  rudis 
pigweed 

+ 

+ 

Ambrosia  artemsiif olia 
ragweed 

+ 

Chenopodium  sp. 

lambsquarter 

+ 

Croton  monanthogynus 
croton 

+ 

Desmodium  sp. 

sticktight 

+ 

Helianthus  annus 
sunflower 

+ 

+ 

Lespedza  stipulacca 

Japanese  clover 

+ 

+ 

Polygonum  pennsylvanicum 

Pennsylvania  smartweed 

+ 

+ 

+ 

Portulaca  mundula 
purslane 

+ 

Setaria  sp. 
foxtail 

+ 

+ 

Silene  Sp. 

catchfly 

+ 

Sorghum  halapense 

Johnson  grass 

4- 

*  introduced  species 
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area  of  northwestern  Missouri  defined  by  the  lower  Missouri,  the  Platte  and 
the  Grand  Rivers  and  extending  along  the  LittTe  Blue  River  south  of  the 
Missouri.  According  to  Reid,  formal  determinants  of  Nebo  Hill  phase  sites 
include  long,  narrow,  thick  lanceolate  points  and  plain-surfaced  grass  and 
sedge  tempered  ceramics.  Other  tools  include  bit-polished  hoes  similar  to 
Sedalia  diggers  and  bifacial  gouges  comparable  to  forms  referred  to  as  Clear 
Fork  gouges.  Rectangular  bifacial  knife  scrapers,  ovate  bifacial  denticulate 
scrapers,  three-quarter  grooved  greenstone  axes,  ungrooved  greenstone  and 
hematite  celts,  and  oval  and  rectangular  quartzite  manos  are  also  present. 

The  artifact  assemblage  from  the  two  areas  of  the  site  which  have  been 
intensively  investigated  is  characterized  by  a  relatively  homogeneous  sample 
of  biconvex  lanceolate  light  duty  bifaces  suitable  for  use  as  projectile 
points  or  hafted  cutting  and  scraping  tools.  It  is  possible  to  make  more 
specific  functional  inferences  for  the  light  duty  point  sample  assuming  edge 
configuration  is  indicative  of  tool  use.  For  example,  Reid  (1978)  considers 
biclinal  edges  to  indicate  cutting  function  while  planoclinal  edges  are  better 
suited  for  scraping  tasks.  According  to  edgeshape  counts  90.7  percent  of 
these  light-duty  points  (complete  and  fragments)  have  only  biclinal  edge  con¬ 
figurations.  Five  (7.6  percent)  are  planoclinal  and  one  (1.5  percent)  exhi¬ 
bited  both  edge  shapes.  Thus,  the  dominant  edge  shape  indicates  that  the 
light-duty  points  were  used  as  cutting  and  piercing  tools  and  were  well  suited 
for  general  hunting  and  butchering  tasks.  The  remaining  points  have  plano¬ 
clinal  edges  and  are  included  in  the  scraping/cutting  category  (9.1  percent). 

The  heavy  duty  bifacial  tools  generally  have  biclinal  working  edges. 
Twenty-four  (70  percent)  exhibit  biclinal  edges,  while  four  (11.7  percent)  are 
planoclinal,  and  six  (17.6  percent)  are  both  planoclinal  and  biclinal.  The 
tools  with  planoclinal  or  plano/biclinal  (29.6  percent)  working  edges  probably 
served  as  heavy  duty  scraping  and  gouging  implements  for  woodworking. 
Biclinally  edged  heavy  duty  tools  are  better  suited  for  penetration  or  cutting 
much  as  one  would  use  an  axe  or  a  saw  (Reid  1978).  Among  the  heavy  duty 
bifaces  a  small  number  (n=2)  of  biclinally-edged  tools  have  distal  facial 
polish.  This  type  of  wear  has  been  attributed  to  digging  in  silty  soils 
(Gregory  et^  al^.  1970:43;  Heizer  and  Cook  1979:43). 

Although  the  Turner-Casey  chipped  stone  industry  has  a  high  percentage  of 
bifaces,  a  strong  flake  tool  preference  is  apparent.  The  large  sample  of 
unifacial  flake  tools  are  probably  light  duty  cutting  and  scraping  implements. 
As  noted  above,  many  of  their  functions  may  be  attributed  to  butchering  as 
well  as  a  wide  variety  of  light  duty  maintenance  tasks. 

Ground  chert  tools  were  most  likely  used  as  hammerstones  for  chipped 
stone  tool  production  and  as  shapers  for  the  purpose  of  forming  other  ground 
stone  tools  such  as  the  sandstone  metate  recovered  at  the  site. 

The  sandstone  metate  from  Turner-Casey  is  good  evidence  for  plant  food 
preparation  at  the  site,  as  is  the  quartzite  mano.  Their  very  low  frequencies 
compared  to  those  from  Nebo  Hill  (Reid  1980)  probably  do  not  indicate  relative 
intensity  of  plant  preparation.  First,  lithics  suitable  for  food  processing 
(quartzite,  granite,  sandstone)  are  common  erratics  in  the  glacial  tills  in 
Clay  County  near  the  Nebo  Hill  site.  The  areas  south  of  Clay  County  and  the 
Missouri  River  including  Jackson  County  do  not  contain  outcrops  of  such  rocks 
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or  glacial  erratics.  In  order  for  the  inhabitants  of  the  Little  Blue  drainage 
to  process  plant  foods  intensively,  they  would  either  have  to  have  made  con¬ 
certed  efforts  to  obtain  the  glacial  erratics  from  north  of  the  river  or  have 
to  have  relied  on  supplemental  raw  materials  for  the  purpose  of  grinding  and 
crushing  seeds.  Since  glacial  erratics  do  not  have  high  frequencies  in  Little 
Blue  drainage  artifact  assemblages  it  does  not  appear  that  procurement  of 
these  tools  from  areas  north  of  the  river  was  extensively  developed. 

Ground  stone  tools  such  as  manos  and  metates  which  may  be  inferred  to 
represent  plant  food  processing  implements  may  represent  only  a  single  facet 
of  the  technology  involved  in  plant  food  processing.  One  explanation  for 
•their  conspicuous  visibility  in  the  archaeological  record  is  their  tendency  to 
be  preserved  along  with  other  lithic  raw  materials.  Unfortunately,  wooden  and 
bone  implements  are  not  preserved  well  in  most  cultural  deposits  in  the  Little 
Blue  drainage.  These  may  have  been  intensively  used  at  Turner-Casey .  Con¬ 
sequently,  rather  than  discounting  the  importance  of  plant  food  preparation  at 
Turner-Casey,  on  the  basis  of  only  one  mano  and  metate,  it  is  more  prudent  to 
suggest  that  its  importance  cannot  be  accurately  assessed  due  to  the  vagaries 
of  differential  preservation  factors  and  distribution  of  specific  raw  material 
categories . 

Tables  104  and  105  list  the  activities  inferred  from  the  artifact  inven¬ 
tories  from  Areas  A  and  C.  The  percent  of  each  function  or  activity  indicates 
similar  proportions  in  both  areas  for  light  and  heavy-duty  cutting  and 
scraping,  digging  and  plant  food  processing  implements.  Significant  dif¬ 
ferences  might  be  indicated  for  hunting,  pigment  processing  and  stone  working 
where  discrepancies  range  from  4.28-6.31  percent.  In  order  to  determine  if 
these  differences  are  significant  the  inferred  activities  a^  represented  by 
the  artifact  totals  from  Areas  A  and  C  were  subjected  to  a  X  test  for  propor¬ 
tional  equality.  The  null  hypothesis  in  this  case  is  that  there  is  no 
statistical  significance  in  the  distribution  of  artifact  categories  or  cul¬ 
tural  activities  between  Areas  A  and  C. 

2 

Table  106  indicates  that  the  calculate  X  statistic  of  19.18  exceeds  the 
theoretical  distribution  of  equal  proportions  by  about  .68  points.  The  dif¬ 
ference  is  border-line  and  perhaps  negligible.  Most  of  the  major  subsistence 
related  activities  are  in  close  agreement  according  to  the  percentages  in 
Tables  104  and  105  as  well  as  fo^  observed  and  expected  frequencies  in  Table 
106.  During  the  calculation  of  X  statistic  in  Table  106,  it  is  noted  that 
the  greatest  cell  frequencies  in  that  summation  occurs  for  "pigment  proces¬ 
sing"  in  both  Areas  A  and  C. 

It  is  not  presently  known  how  relevant  hematite  grinding  is  to  the  deter¬ 
mination  of  site  function.  Does  that  activity  stand  with  equal  importance  as 
butchering  tasks,  stone  tools  production  or  plant  food  processing?  Another 
consideration  is  the  measurement  of  the  frequency  of  ground  hematite.  In  the 
inventory  tables  ground  hematite  is  counted  as  number  of  pieces.  By  weight, 
however,  the  two  specimens  from  Area  A  weigh  a  little  more  than  all  13  pieces 
from  Area  C.  Therefore,  on  the  basis  of  sampling  procedure  and  the  uncer¬ 
tainty  regarding  this  category  the  X  statistic  for  the  two  areas  was  recal¬ 
culated  omitting  the  category  "pigment  processing".  As  seen  in  Table  107  the 
k  statistic  (6.13)  drops  considerably  below  the  critical  level  of  16.75. 
Based  on  this  information  it  appears  that  there  is  no  significant  difference 
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Table  104.  Frequencies  of  inferred  activities  from  lithic  tools  from  Area  A  of  Turner-Casey . 
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Table  105.  Frequencies  of  inferred  activities  of  lithic  tools  from  Area  B  of  Turner-Casey . 


*1.  Light  duty  points  *5.  Ground  stone 

*2.  Heavy  duty  bifaces  *6.  Minerals 

*3.  Unifacial  tools  *7.  Cores 

*4.  Ground  chert  *8.  Chunks 
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between  Areas  A  and  C  in  terms  of  the  activities  inferred  from  the  lithic 
assemblage. 


Chronology  of  the  Nebo  Hill  Phase 

Shippee  (1948,  1964)  originally  proposed  an  Early  Archaic  date  for  the 
Nebo  Hill  complex.  This  was  primarily  based  on  typological  comparisons  with 
sites  on  the  High  Plains,  such  as  the  Long  site  in  Angostura  Lake,  South 
Dakota,  where  lanceolate  Angostura  points  had  been  dated  at  7073  to  7715  B.P. 
(Wheeler  1959).  Chapman  (1975:200)  notes  the  similarities  between  the  Nebo 
Hill  and  Sedalia  complexes.  He  suggests  that  since  the  Nebo  Hill  coraple-  is 
related  to  the  Sedalia  complex  it  may  have  been  contemporaneous  with  it  during 
the  early  part  of  the  Late  Archaic  period. 

Recent  excavations  at  the  Nebo  Hill  site  (23CL11)  have  produced  a  date 
3555jt65  B.P.  (Reid  1980).  The  date  was  on  carbonized  nut  shells  from  a 
shallow  pit  and  is  considered  to  have  been  directly  associated  with  the  Nebo 
Hill  occupation  of  the  site.  A  second  and  more  recent  date  of  29701.490  B.P. 
was  obtained  from  a  small  sample  of  charred  nuts  from  the  Sohn  site  (Reeder 
1980:63).  This  date  has  a  large  standard  deviation  and  the  actual  time  of 
occupation  could  have  been  much  earlier.  With  the  date  of  45501115  from 
Turner-Casey ,  three  dates  spanning  an  approximately  1500  year  interval  from 
3000-4500  are  available.  Additionally,  radiocarbon  dates  from  the  Cold  Clay 
site  (Schmits  and  Reust:  this  volume)  should  be  considered.  Spatially  and 
temporally  this  site  falls  within  the  Nebo  Hill  era.  However,  two  of  the 
three  points  from  the  site  are  notched  or  stemmed  rather  than  lanceolate.  The 
lanceolate  point  falls  within  the  range  of  variability  of  Nebo  Hill  point 
assemblages.  C-14  dates  from  the  Cold  Clay  site  are  4540^150  and  4180.195  B.P. 

A  number  of  dates  from  Archaic  complexes  in  eastern  Kansas  and  central 
Missouri  which  contain  lanceolate  points  are  also  useful  in  assessing  the 
chronological  position  of  the  Nebo  Hill  phase.  Two  biconvex  lanceolate  points 
identical  to  Nebo  Hill  points  were  recovered  from  Horizon  III-8  at  the  Coffey 
site  on  the  Big  Blue  River  drainage  in  northeastern  Kansas.  The  mean  of 
several  radiocarbon  dates  from  this  horizon  is  5270  B.P.  The  predominant 
points  from  Unit  III  at  Coffey  are  notched  forms  with  lenticular  cross-sec¬ 
tions.  The  cultural  unit  represented  in  Unit  III  has  been  identified  as  the 
Black  Vermillion  phase  (Schmits  1981a).  A  second  Black  Vermillion  phase  site, 
located  a  short  distance  from  Coffey,  is  De  Shazer  Creek  (14MH39).  A  thick 
Archaic  midden  at  this  site  has  produced  several  biconvex  lanceolate  points 
comparable  to  Nebo  Hill  points.  A  date  on  charcoal  from  the  midden  is 
42151180  B.P. 

The  Williamson  site,  located  on  a  small  tributary  of  the  Neosho  River  in 
east  central  Kansas  (Schmits  1980b),  has  produced  an  El  Dorado  phase  component 
which  contains  a  number  of  lanceolate  Late  Archaic  points.  While  these  points 
are  similar  to  Nebo  Hill  points,  they  have  slightly  greater  width/length 
ratios  and  lack  the  robust  biconvex  cross-section  of  Nebo  Hill  points  from 
western  Missouri  or  the  lanceolates  from  the  Black  Vermillion  phase  sites. 

As  noted,  the  Nebo  Hill  phase  shares  many  traits  with  Archaic  sites  to 
the  east  and  southeast  which  have  been  assigned  to  the  Sedalia  complex 
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(phase).  Dates  on  Sedalia  phase  occupation  at  Phillips  Spring  along  the  Porame 
de  Terre  drainage  of  southwest  Missouri  range  from  3000-4000  B.P.  (Kay  1979). 

In  summary,  radiocarbon  dates  from  Late  Archaic  sites  in  eastern  Kansas 
and  western  Missouri  with  lanceolate  points  range  from  3000-5200  B.P.  Dates 
from  sites  with  narrow  strongly  biconvex  points  cluster  from  about  5200-3500 
B.P.  Sites  with  somewhat  broader  and  less  robustly  biconvex  points  may  have 
slightly  later  dates.  Based  on  these  data  it  would  appear  that  the  Kansas 
City  area  Nebo  Hill  phase  sites  occupying  a  chronological  position  from 
approximately  3500-4500  B.P. 

Settlement-Subsistence  Patterns 

The  earliest  recognized  Nebo  Hill  sites  were  those  located  on  upland 
bluffs  and  ridges  north  of  the  Missouri  River  in  Clay  and  Ray  Counties 
(Shippee  1948).  More  recently  Martin  (1976:64)  has  recognized  a  dichotomous 
presence  of  both  large  upland  sites  and  small  lowland  floodplain  sites.  Based 
primarily  on  physiographic  and  meteorological  considerations  Reid  (1980:217) 
has  suggested  a  Nebo  Hill  settlement  system  consisting  of  upland  warm-weather 
group  aggregation  at  upland  sites  and  cold  weather  dispersal  to  sheltered 
lowlands.  Reid  suggests  that  the  Nebo  Hill  economy  was  based  on  the  faunal 
and  undomesticated  floral  resources  of  the  Missouri  flood  plain,  the  tributary 
valleys,  and  slopes  and  summits  of  the  adjoining  river  hills.  The  upland  warm 
weather  phase  would  have  focused  on  the  fall  nut  harvest  and  deer  hunting 
season. 

Reeder  (1980:64-65)  has  proposed  a  similar  settlement  pattern  model  for 
the  Nebo  Hill  phase  consisting  of  warm  weather  use  of  the  uplands  and  winter 
use  of  the  lowlands.  He  cites  exposure  to  harsh  weather,  a  decrease  in  the 
amount  of  available  water  and  a  decline  in  upland  deer  populations  during  the 
winter  -  factors  which  would  have  made  it  difficult  to  support  large  groups  of 
people  in  the  uplands  during  winter.  He  suggests  that  occupation  of  the 
lowland  areas  would  be  more  advantageous  during  the  winter.  He  suggests  that 
the  duration  of  winter  occupations  may  have  been  shorter  with  frequent  move¬ 
ment  allowing  exploitation  of  large  sections  of  the  lowland  environment. 

If  Reid  and  Reeder's  model  is  correct,  Turner-Casey  would  represent  a 
warm  weather  occupation  by  a  sizable  group  of  people  such  as  a  number  of  kin 
groups.  There  is,  however,  meager  direct  substantive  data  to  test  this  hypo¬ 
thesis.  No  identifiable  faunal  remains  and  limited  floral  remains  were 
recovered  from  the  site.  The  floral  remains,  though  limited  in  sample  size, 
point  toward  occupation  of  the  site  in  the  fall  which  would  be  compatible  with 
Reid '8  model.  The  hickory  nut,  acorns,  walnuts  and  grapes  recovered  from  the 
site  would  be  available  principally  from  September  through  October.  However, 
this  information  would  not  preclude  earlier  occupation  of  the  site  during  the 
spring  and  summer  or  late  during  the  winter,  or  even  year  round  occupation. 

Reid  considers  the  high  density  of  material  and  large  size  of  the  upland 
Nebo  Hill  site  to  indicate  repeated  seasonal  use  of  the  same  area  over  a  long 
period  of  time.  While  evidence  of  midden  stains  is  not  present  at  Turner- 
Casey,  probably  as  a  result  of  erosion,  an  extremely  concentrated  midden  is 
present  at  the  site  especially  in  Area  A.  The  amount  of  debris  present  at  the 
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site  is  evidence  of  either  (1)  repeated  use  of  the  same  area  on  a  seasonal 
basis  or  (2)  long  term  year  round  occupation  of  the  same  area.  While  the 
Reid-Reeder  model  may  be  an  entirely  plausible  interpretation  of  Nebo  Hill 
settlement-subsistence  patterns,  alternative  explanations  need  to  be  con¬ 
sidered  and  evaluated  against  presently  available  evidence  and  revised  as 
additional  evidence  becomes  available. 


Lithic  Procurement  and  Production  Strategies 

The  study  of  procurement  and  production  strategies  is  one  that  can  be 
applied  to  a  broader  interest  involving  the  movements  of  materials  and  per¬ 
sonnel  (logistics)  and  the  relationships  between  populations  and  resources 
(Foley  1977:169).  Before  delineating  the  logistics  of  procurement  it  is 
necessary  to  understand  the  influence  of  the  raw  materials  abundance,  proxi¬ 
mity  and  physical  properties.  With  this  knowledge  it  is  then  possible  to 
outline  strategies  which  may  have  been  responsible  for  the  chipped-stone  tools 
and  by-products  present  in  the  assemblage. 

As  noted  in  the  preceding  section,  the  sample  of  chipped  stone  artifacts 
from  23JA35  is  firmly  based  on  the  reduction  of  Winterset  cherts.  Winterset 
is  the  most  abundantly  exposed  chert  in  the  Little  Blue  River  drainage  in 
Jackson  County,  Missouri.  It  is  found  in  Winterset  limestone,  a  Pennsylvanian 
rock  which  occurs  in  the  Bronson  Subgroup  of  the  Kansas  City  Group.  In  the 
Blue  Springs  Lake  areas  and  adjacent  drainages,  Winterset  limestone  outcrops 
between  850  ft  and  900  ft  above  mean  sea  level.  It  lies  directly  above  the 
Bethany  Falls  limestone,  a  conspicuous  outcrop  which  forms  the  escarpment 
walls  of  the  Little  Blue  Valley.  Surveys  indicate  that  at  these  locations 
Winterset  chert  occurs  near  the  ground  surface  and  can  be  recognized  by  uncon¬ 
solidated  surficial  deposits  of  rubble.  One  such  outcrop  utilized  aborigin¬ 
ally  is  23JA184,  located  about  730  m  northwest  of  23JA35,  or  about  a  15  minute 
walk.  The  site  consists  of  weathered  chert  and  limestone  rubble  as  well  as 
flakes  and  chunks  indicative  of  human  alteration.  It  is  also  possible  to 
expose  fresh  chert  with  only  minimal  removal  of  soil.  A  digging  stick  or 
scuffing  with  the  heel  is  sufficient  to  reveal  the  material  which  is  buried 
less  than  20  cm. 

Winterset  chert  occurs  as  tabular  chunks,  slabs  (tabloids)  and  tabular 
blocks  which  ranges  in  color  from  light  to  very  dark  gray  and  very  pale  brown. 
These  forms  are  abundant  with  veins,  vugs  and  of  bright  white  calcite  lamina 
(Reid  1978:58).  The  inclusions  are  usually  weaker  than  the  chert  itself  and 
contribute  heavily  to  its  breakage  patterns.  The  blocks  and  slabs  cleave 
readily  along  the  inclusions,  either  by  natural  weathering  processes  or  human 
alteration.  The  resulting  pieces  are  often  carried  down  slope  and  deposited 
in  permanent  and  intermittent  streams.  Thus,  secondary  stream-laid  deposits 
of  chert  are  present  in  the  Little  Blue  drainage.  Seasonal  availability  of 
the  chert  is  relatively  unconstrained  for  chipped-stone  artisans.  One  pos¬ 
sible  limitation  may  be  the  effect  of  ground  freezing  during  the  coldest 
winter  months,  usually  January  and  February.  This  could  be  overcome,  however, 
by  relying  on  stockpiles. 

For  Winterset  based  chipped-stone  industries  the  selection  of  good 
quality  chert  suitable  for  tool  production  requires  the  reduction  and  examina- 
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tion  of  natural  chunks,  tabloids  and  tabular  blocks.  The  latter  fora  is  the 
largest  and  is  usually  comprised  of  two  or  more  tabloids  and  a  series  of 
irregular-sized  chunks  joined  by  weak  cleavage  planes.  A  blow  delivered  to 
the  block  detaches  these  smaller  forms  which  are  then  available  for  inspection 
of  internal  quality  by  removing  cortical  flakes.  The  process  can  reveal 
additional  flaws,  at  which  point  the  artisan  may  discard  the  piece  or  retain 
it  for  further  reduction.  Most  likely,  the  evaluation  and  selection  process 
is  inherent  in  all  stages  of  tool  production  since  unseen  flaws  may  reveal 
themselves  at  any  time  as  the  stone  is  further  reduced.  At  the  natural 
deposit  or  quarry  selection  and  evaluation  would  be  held  foremost  in  the  mind 
of  the  artisan. 

Probably,  the  initial  stages  of  raw  material  procurement  required  a  trek 
to  chert  outcrops  which  occur  on  nearby  hillslopes.  At  the  quarry,  raw  chert 
was  pried  out  of  the  ground  and  evaluated  for  its  suitability.  A  small  number 
of  tabloids  was  carried  back  to  the  site  without  being  tested  for  internal 
homogeneity.  As  noted  in  the  previous  section  they  appeared  to  be  good  pieces 
of  chert.  These  may  represent  a  raw  material  stockpile.  Tabloids  are  pro¬ 
bably  the  blank  form  from  which  most  of  the  tools  and  by  products  were 
reduced.  As  such  they  are  representative  of  the  first  stages  of  tool  produc¬ 
tion.  Since  chipped  stone  tool  production  is  a  strictly  reductive  art  one  can 
propose  a  general  model  of  tool  production  based  on  the  simple  logic  that 
larger  artifacts  cannot  be  made  from  smaller  artifacts  (Katz  1976;  Wright 
1980).  The  raw  tabloid  yields  tabular  cores,  heavy  duty  bifacial  tools  and 
light  duty  bifacial  tools.  Conceivably,  each  successively  smaller  fora  could 
have  once  possessed  the  characteristics  of  a  larger  form.  For  example,  the 
heavy  duty  bifacial  tool  may  represent  an  unfinished  version  of  a  lanceolate 
point;  the  point  may  represent  a  parent  fora  of  a  convex,  tapering  edge  drill. 
The  tabular  core  could  be  an  antecedent  to  the  heavy  duty  bifacial  tool. 

The  implications  of  this  proposal  can  be  evaluated  with  the  data  from  the 
previous  section.  If  the  tabloids  were  stockpiled  parents  to  tabular  cores, 
then  they  should  be  larger.  The  supporting  evidence  for  this  implication  is 
mostly  positive,  although  based  on  very  small  samples.  The  range  of  tabloids 
lengths  from  Turner-Casey  is  from  82  mm  to  105  mm.  Only  one  of  the  complete 
tabular  cores  exceeds  the  tabloid's  upper  limit  and  58.3  percent  fall  under 
the  lower  limit.  The  range  of  tabloid  widths  is  from  58  mm  -  95  mm.  None  of 
the  tabular  cores  is  wider  than  95  mm  and  58.3  percent  are  smaller  than  58  mm. 
The  range  of  tabloid  thickness  is  16  mm  -  43  mm.  None  of  the  cores  are  as 
thin  as  the  lower  limit  of  the  tabloids,  which  is  considerably  outside  the 
trends  of  tabular  core  thickness  (X=33.3il0.3  mm).  Thus,  among  the  tabloids 
one  appears  to  be  excessively  thin  for  use  as  a  core. 

As  noted  in  the  preceding  section  complete  tabular  cores  are  perhaps  the 
most  ambiguous  series  of  artifacts.  It  is  difficult  to  pin  down  their  status 
in  the  reduction  sequence  and  their  intended  uses.  These  artifacts  were 
abandoned  prior  to  use  since  none  show  evidence  of  wear  patterns.  Reid 
(1978:121)  suggests  that  production  rejects  may  occur  when  improper  flaking 
techniques  are  employed,  especially  those  which  result  in  short,  marginally 
placed  scars.  One  of  the  consequences  is  that  the  artifact  assumes  a  rela¬ 
tively  thick  angular  cross-section  with  striking  platforms  that  are  unsuitable 
for  further  bifacial  thinning.  Another  indication  of  their  reject  status  is 
that  they  are  generally  shorter  than  the  complete  heavy  duty  bifacial  tools. 
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Broken  tabular  cores  and  chunks,  all  which  exhibit  internal  material 
flaws,  indicate  that  much  of  the  raw  material  carried  back  to  the  site  was 
unsuitable.  The  rationale  for  this  behavior  may  rest  in  the  proximity  of  the 
raw  chert.  Given  the  short  distance  to  the  nearest  Winterset  outcrop  the 
artisans  may  have  elected  to  carry  back  loads  of  chert  which  were  minimally 
tested  for  quality.  Thus,  in  the  case  of  industry  at  23JA35,  there  is 
presently  no  clear  distinction  between  quarry  and  home-work  shop  activities, 
other  than  the  actual  removal  of  chert  from  the  ground. 

The  complete  heavy  duty  bifacial  tools  represent  different  stages  of  the 
reduction  sequence  since  they  vary  in  size  and  degree  of  workmanship.  Two  of 
them  very  much  resemble  some  of  the  tabular  cores  in  size,  outine  and  cross- 
section  but  are  distinguished  by  areas  of  secondary  retouch  and  crushed  edges. 
Another  two  are  as  large  as  the  tabular  cores  but  exhibit  a  high  degree  of 
symmetry,  no  cortical  surfaces  and  well  prepared  biclinal  edges.  Two  smaller 
tools  exhibit  good  bilateral  symmetry  but  lack  a  regular  cross-section.  Two 
other  tools  are  elongate,  non-cortical  with  irregular  primary  flake  removal 
and  placement  of  secondary  retouch.  One  is  a  sub-ovate  form.  It  is  probable 
that  the  larger  tools  were  directly  reduced  from  tabloids.  For  the  smaller, 
it  is  unclear  if  they  represent  considerable  bifacial  reduction  of  a  tabloid 
or  whether  large  flakes  served  as  the  blank  form. 

Of  the  21  heavy-duty  distal  fragments  almost  half  possess  smooth  fracture 
planes.  This  is  a  definite  contrast  to  the  fracture  condit’ors  of  tabular 
cores  and  chunks,  all  of  which  exhibited  internal  flaws.  The  increase  in 
smooth  fractures  is  probably  an  indication  that  impact  during  use  was  respon¬ 
sible  for  the  breakage. 

Production  of  points  from  23JA35  involved  more  complex  strategies.  It 
should  first  be  noted  that  these  tools  are  not  so  firmly  based  on  the  reduc¬ 
tion  of  Winterset  cherts.  Out  of  all  complete  and  fragmented  specimens  27 
percent  (n=18)  are  non  Winterset.  Since  Winterset  accounts  for  practically 
all  of  the  other  products  and  debitage  it  can  be  assumed  that  the  tools  were 
made  elsewhere  or  traded  to  the  inhabitants  at  23JA35.  Also,  points  are  so 
finely  reduced  that  it  is  difficult  to  infer  their  blank  types.  The  options, 
however,  include  serial  reduction  of  tabloids  and  the  reduction  of  large  flake 
blanks.  Reid  suggests  that  the  majority  of  the  Westerville  type  (points)  from 
Nebo  Rill  (23CL11)  were  derived  from  thick  tabular  flakes  (1978:90).  The 
production  of  thick  tabular  flakes  is  feasible  in  the  dominant  Westerville 
industry  at  that  site.  Westerville  chert  has  fewer  inclusion  compared  to 
Winterset  and  it  also  occurs  as  large  slabs  and  blocks.  It  is  suggested  that 
the  Winterset  points  from  23JA35  were  derived  variously  from  tabloid  blanks 
and  intentionally  produce  flake  blanks.  Experience  with  Winterset  chert  in¬ 
dicates  that  homogeneity  is  very  unpredictable  and  flakes  larger,  especially 
thicker,  than  finished  lanceolates  are  difficult  to  detach.  In  archaeological 
collections  only  one  large  Winterset  flake  was  observed  which  had  partial 
bifacial  reduction  prior  to  breakage  and  discard  (Wright  1980a).  Given  this, 
it  is  likely  that  the  choice  of  blanks  for  point  production  required  both 
evaluation  and  selection  of  suitably  proportioned  raw  tabloids  and  flakes. 

Once  the  light-duty  biface  or  point  has  been  produced,  that  artifact  may 
represent  the  parent  or  preform  for  a  series  of  other  light-duty  tools.  A 
utilization  and  reduction  sequence  has  been  recognized  at  Nebo  Hill  (Reid 
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1978)  and  within  the  industry  at  23JA35  as  evidenced  by  the  drill-like  forms 
described  in  the  previous  section. 

The  unifacial  flake  tools  assemblage  represents  the  largest  single  cate¬ 
gory  of  tools  in  the  collection.  As  demonstrated  in  the  preceding  section  it 
is  indicated  that  they  were  selected  primarily  for  their  suitability  as  hand¬ 
held,  cutting  and  scraping  tools.  There  may  have  been  some  tendency  to  select 
the  larger  and  more  robust  cortical  flakes  for  scraping  tasks.  There  is  a 
very  small  index  of  intentionally  retouched  flakes.  Thus  production  of  flake 
tools  was  not  specialized  and  formal  industry  as  it  is  in  later  Woodland 
complexes . 


Summary  and  Recommendations 

The  Turner-Casey  site  (23JA35)  is  a  large  upland  Nebo  Hill  site  over¬ 
looking  the  East  Fork  of  the  Little  31ue  River  in  Jackson  County,  Missouri. 
The  site  consists  of  a  shallow  deposit  of  cultural  debris,  primarily  lithics, 
extending  over  an  area  of  50,000-60,000  sq  m.  At  least  two  major  concentrated 
areas  of  debris  referred  to  as  Area  A  and  B  are  present  at  the  site. 

The  lithic  assemblage  is  characterized  by  light  duty  lanceolate  projec¬ 
tile  points  and  heavy  duty  bifacial  cutting  and  scraping  tools,  although  the 
most  numerous  tools  consist  of  edge— modified  flakes  used  for  light  duty  cut¬ 
ting  and  scraping  tasks.  Two  fiber  tempered  plain-surfaced  sherds  were 
recovered  from  Turner-Casey.  These  are  comparable  to  those  recovered  from  the 
Nebo  Hill  site  (Reid  1980).  The  artifact  assemblages  from  the  two  areas  of 
the  site  indicate  that  similar  activities  took  place  in  both  Area  A  and  C. 
Principal  activities  as  inferred  from  the  lithics  consist  of  light  duty  cut¬ 
ting  and  scraping,  heavy  duty  cutting  and  scraping  and  hunting  tasks.  No 
identifiable  faunal  remains  and  only  minimal  floral  remains  were  recovered 
from  the  site.  The  floral  remains  indicate  the  utilization  of  hickory  nuts, 
walnuts  and  acorns. 

A  radiocarbon  date  of  4550.1115  from  Turner-Casey  provides  the  earliest 
presently  available  date  for  the  Nebo  Hill  phase  and  fiber  tempered  ceramics 
in  the  Kansas  City  area. 

Construction  plans  under  consideration  by  the  U.S.  Army  Corps  of 
Engineers  call  for  use  of  the  Turner-Casey  site  as  one  of  the  borrow  areas  for 
fill  for  construction  of  the  Blue  Springs  Lake  dam.  This  would  result  in 
total  destruction  of  the  site.  While  extensive  excavations  have  been  con¬ 
ducted  at  the  site,  these  have  sampled  only  a  small  percentage  of  the  site 
area.  Much  remains  to  be  known  about  the  internal  structure  of  large  upland 
Nebo  Hill  sites.  The  recovery  of  carbonized  nuts  from  the  shallow  pits 
(Feature  6)  indicates  that  additional  features  might  be  present  at  the  site 
which  would  produce  additional  information  regarding  Nebo  Hill  chronology  and 
settlement-subsistence  patterns.  If  plans  for  use  of  the  site  as  dam  fill 
proceed,  we  recommend  (1)  preservation  of  representative  areas  of  the  site, 
and  (2)  archaeological  monitored  mechanical  stripping  of  areas  of  the  site 
scheduled  for  destruction.  The  latter  would  permit  the  recovery  of  tools  and 
features  which  might  be  uncovered  by  earth  moving  activities. 
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CHAPTER  XV 


CULTURAL  ADAPTATION  IN  THE  LITTLE  BLUE  RIVER  VALLEY 


Larry  J.  Schmits,  Christopher  A.  Wright  and  Mary  J.  Adair 


INTRODUCTION 


Construction  of  Blue  Springs  and  Longview  Lakes  along  the  Little  Blue 
River  in  Jackson  County,  Missouri  will  profoundly  affect  the  cultural 
resources  of  this  area.  The  Little  Blue  River  is  presently  one  of  the  few 
remaining  tributaries  of  the  Missouri  River  in  the  Kansas  City  area  which  has 
not  previously  been  disturbed  by  urban  expansion  and  industrialization.  The 
archaeological  investigation,  designed  to  mitigate  the  impact  of  construction 
of  the  two  lakes  on  the  cultural  resources  of  the  area  involved  the  excavation 
and  study  of  five  archaeological  sites  and  testing  of  29  sites  to  determine 
their  significance.  The  results  of  these  investigations  have  been  discussed 
in  previous  chapters  of  this  report  along  with  ancillary  studies  involving  the 
geology  and  biotic  resources  of  the  Little  Blue  Valley. 

The  research  design  for  the  project  delineated  four  major  goals  for  the 
project:  (1)  refinement  of  the  cultural  chronology  of  the  Little  Blue  drain¬ 
age,  (2)  formulation  of  models  of  Late  Archaic,  Middle  Woodland  and  May  Brook 
phase  settlement-subsistence  patterns,  (3)  evaluation  of  the  use  of  tropical 
cultigens  by  the  prehistoric  occupants  of  the  area,  and  (4)  determination  of 
lithic  resource  utilization.  This  chapter  summarizes  the  discussion  of  the 
geology  and  biotic  resources  of  the  Little  Blue  River,  discusses  Late  Archaic, 
Middle  Woodland  and  May  Brook  phase  settlement-subsistence  patterns,  evaluates 
the  role  of  tropical  cultigens  in  the  prehistory  of  the  region,  documents 
lithic  procurement  practices,  and  summarizes  recommendations  for  future  man¬ 
agement  of  cultural  resources  in  the  Blue  Springs  and  Longview  project  areas. 


GEOLOGY  AND  BIOTIC  RESOURCES 


The  Little  Blue  River  is  a  small  tributary  valley  of  the  Missouri  River 
incised  into  Pennsylvanian  age  shales  and  limestones.  The  valley  is  approxi¬ 
mately  27  km  in  length  and  drains  an  area  of  roughly  673  square  km.  The 
valley  walls  are  steep  and  covered  with  a  regolith  of  weathered  unconsolidated 
bedrock.  The  upper  margins  of  the  valley  walls  are  frequently  marked  by  out¬ 
crops  of  Bethany  Falls  limestone,  a  resistant  unit  up  to  three  meters  in 
thickness.  Weathering  under  the  Bethany  Falls  limestone  often  forms  overhangs 
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suitable  as  shelters.  The  upland  bluffs  overlooking  the  Little  Blue  River 
consist  of  heavily  dissected  ridges  separated  by  ravines  and  intermittent 
streams  leading  to  the  Little  Blue  River.  Interfluvial  areas  are  rolling  and 
generally  covered  by  a  thick  mantle  of  Pleistocene  loess. 

Based  on  Kopsick's  research  (this  volume)  the  flood  plains  of  the  East 
Fork  and  main  stem  of  the  Little  Blue  River  principally  consist  of  two  sur¬ 
faces  referred  to  as  the  T-0  and  T-l  terraces.  The  T-0  has  a  narrow,  slightly 
elevated  surface  closely  paralleling  the  modern  channel.  The  major  area  of 
the  flood  plain  consists  of  the  T-l  terrace  which  is  elevated  4-5  meters  above 
the  present  channel.  The  T-l  surface  shows  extensive  evidence  of  past  me¬ 
andering  evidenced  by  abandoned  channels  and  oxbow  lakes.  Many  of  these 
relict  channel  positions  presently  consist  of  depressional  wetland  areas. 

Radiocarbon  dates  and  typological  dates  from  archaeological  sites  indi¬ 
cate  that  the  surface  of  the  T-l  terrace  dates  from  about  500  B.C.  to  A.D.  1. 
A  radiocarbon  date  near  the  base  of  the  terrace  fill  is  806CH90  B.P.  Dates 
from  mid-section  of  the  T-l  terrace  fill  range  from  4120-4550  B.P.  Incision 
of  the  channel  forming  the  T-0  terrace  is  thought  to  have  begun  just  after 
A.D.  1.  Radiocarbon  dates  from  T-0  deposits  indicate  that  aggradation  of  the 
T-0  occurred  as  late  as  the  12th  century  A.D.  and  probably  continued  until 
historic  times. 

The  previously  discussed  geomorphic  surfaces  correlate  well  with  soil 
types.  Soils  formed  on  the  surficial  deposits  of  the  Little  Blue  basin 
include  the  Sibley  soil  formed  on  the  upland  loess  and  the  Snead  soil  on 
hillside  bedrock  and  weathered  regolith.  The  Bremmer  soil  extends  over  well- 
drained  areas  of  the  T-l  terrace.  The  Zook  and  Colo  soils  are  formed  on  T-l 
wet  depressional  areas.  The  soil  principally  found  on  T-0  surfaces  is  the 
Kennebec  soil. 

The  underlying  bedrock  of  the  Little  Blue  Valley  contains  abundant  lithic 
resources  for  the  manufacture  of  chipped  stone  tools.  The  most  commonly 
available  chert  occurs  in  blue-gray  and  tan  varieties  within  the  Winterset 
limestone  which  outcrops  just  above  the  Bethany  Falls  limestone.  The  uplands 
and  hillslopes  bordering  the  Little  Blue  River  contain  numerous  areas  of 
locally  concentrated  chert  outcropping  in  the  form  of  weathered  regoliths.  Two 
other  limestones,  the  Argentine  and  Westerville,  outcrop  near  the  study  area 
and  contain  chert.  The  nearest  chert  bearing  deposits  of  Westerville  lime¬ 
stone  are  to  the  north  in  Clay  County.  Limited  exposures  of  Argentine  chert 
are  present  just  south  of  the  Longview  Lake  area. 

The  underlying  geological  structure  and  the  climate  are  the  two  major 
variables  maintaining  the  grassland  and  deciduous  forest  biotic  communities  of 
the  area.  Basically,  the  vegetation  of  the  Little  Blue  area  is  transitional 
between  the  temperate  grasslands  to  the  north  and  west  and  the  deciduous 
forest  biomes  to  the  southeast;  this  transition  is  characterized  by  extensive 
edge  environments.  Based  on  the  19th  century  General  Land  Office  surveys  and 
modern  ecological  surveys,  Jurney  (this  volume)  has  defined  six  major  biotic 
communities  for  the  area.  These  include  the  upland  prairie,  the  slope-upland 
forest,  the  barrens,  the  flood  plain  forest,  the  lowland  prairie,  and  aquatic 
areas . 
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During  the  mid-19th  century  the  upland  prairie  zone  comprised  approxi¬ 
mately  24  percent  of  the  area  and  contained  faunal  resources  such  as  bison, 
wapiti,  and  prairie  chicken.  Floral  resources  included  tubers,  shoots,  and 
seeds.  The  slope-upland  forest  comprised  34  percent  of  the  drainage  area  and 
was  characterized  by  xeric-adapted  plants  on  hillside  slopes  and  upland 
divides.  Tree  species  were  dominated  by  mast  producing  species  such  cs  white 
and  black  oak,  pin  oak,  walnut,  and  hickory.  Primary  plant  foods  available  in 
this  community  include  fruits,  berries,  acorns,  hickory  nuts  and  walnuts. 
Major  faunal  resources  include  deer,  squirrel,  cottontail,  raccoon  and  turkey. 

The  flood  plain  forest  consisted  of  a  narrow  zone  of  woodland  paralleling 
the  Little  Blue  River.  Extensive  stands  of  flood  plain  forest  also  would  have 
been  present  along  the  flood  plain  of  the  Missouri  River.  Typical  tree 
species  present  in  the  flood  plain  forest  include  willow,  elm,  hackberry, 
walnut,  maple,  locust  and  sycamore.  Shrubs  include  dogwood,  coralberry,  wild 
plum,  gooseberry,  black  raspberry,  blackberry,  and  greenbriar.  Floodplain 
plant  foods  include  rhizomes,  shoots,  tubers,  stems,  seeds,  fruit  and  nuts. 
Faunal  resources  include  deer,  turkey,  squirrel,  cottontail  and  raccoon.  Low¬ 
land  prairie  areas  were  dominated  by  grasses  such  as  big  bluestem,  prairie 
cordgrass  and  switchgrass.  Large  numbers  of  herbaceous  plants,  especially 
weedy  plant  seed  producing  species  such  as  chenopods,  amaranths  and  ragweed 
were  present  in  areas  disturbed  by  silting.  Faunal  resources  include  deer, 
bison,  wapiti,  cottontail  and  quail. 

The  aquatic  community  consisted  of  hydric-adapted  plants  in  and  along  the 
main  channel  and  abandoned  oxbow  lakes  of  the  Little  Blue  River  and  along  the 
Missouri  River.  Aquatic  plant  resources  included  shoots,  tubers,  leaves,  and 
stems.  Faunal  resources  include  fish,  mussels,  turtles  and  frogs.  Migratory 
waterfowl  were  also  present  on  a  seasonal  basis. 


THE  CULTURAL  SEQUENCE  OF  THE  LITTLE  BLUE  VALLEY 


The  cultural  sequence  for  the  Kansas  City  area  known  prior  to  the  Little 
Blue  Lakes  project  was  summarized  in  Chapter  III.  Radiocarbon  dated 
occupations  for  five  cultural-historical  periods  were  present:  Late  Archaic 
(ca.  3000-1000  B.C.),  Early  Woodland  (ca.  500  B.C.-A.D.  1),  Middle  Woodland 
(ca.  A.D.  1-500),  Late  Woodland  (ca.  500-1000),  and  Mississippian  (ca.  A.D. 
900-1700).  In  addition  to  sites  confirmed  by  absolute  dating,  several  of  the 
occupations  were  tentatively  assigned  to  a  broader  range  of  cultural- 
historical  affiliations  on  the  basis  of  artifact  similarities.  The  results  of 
the  Little  Blue  Lakes  investigations  permit  a  refined  cultural -historical 
sequence  for  the  region. 

The  Early  Archaic  period  (7000-5000  B.C.)  is  known  by  the  occurrence  of  a 
limited  number  of  projectile  points.  Early  Archaic  occupation  of  23JA160, 
23JA161  and  23JA181  is  indicated  on  the  basis  of  surface  finds  of  Dalton  and 
Graham  Cave  notched  point  fragments.  Each  of  the  sites  are  located  on  bluff- 
tops  or  upper  elevations  of  bluff  slopes.  These  upland  locations  may  reflect 
short-term  utilization  of  resources  in  the  prairie/forest  interface  by  groups 
engaged  in  hunting/ foraging  subsistence  patterns  involving  procurement  of 
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large  intermediate,  and  small  game,  as  well  as  a  variety  of  plant  resources. 

In  the  Kansas  City  locality,  the  Early  Archaic  is  somewhat  less  well 
understood  than  it  is  for  other  areas  in  the  state  of  Missouri.  One  site  in 
the  Little  Blue  Lakes  project  area  (23JA181)  may  still  contain  intact  deposits 
dating  to  the  Early  Archaic.  Further  work  at  this  site  will  better  define  the 
nature  of  the  occupation,  its  material  culture,  subsistence  base  and  temporal 
placement. 

The  Middle  Archaic  (5000-3000  B.C.)  is  still  not  well  documented  in  the 
Little  Blue  drainage  area.  A  combination  of  factors  may  account  for  the  lack 
of  substantial  Early  and  Middle  Archaic  occupation  of  the  area.  Relatively 
old  sites  may  have  been  located  in  valleys  and  may  be  deeply  buried  under 
alluvial  deposits.  More  likely,  the  majority  of  these  sites  located  in 
valleys  have  been  scoured  out  by  meandering  prior  to  stabilization  of  the  T-l 
terrace  surface  approximately  2500  years  ago.  Secondly,  since  the  projectile 
point  typology  for  the  Early  and  Middle  Archaic  is  not  well  defined  for  the 
Midwest  and  eastern  Plains,  many  surface  finds  of  Archaic  points  cannot  be 
referred  to  a  specific  portion  of  the  period. 

The  Late  Archaic  (3000-1000  B.C.)  is  best  represented  by  sites  of  the 
Nebo  Hill  phase.  This  complex  was  recently  dated  at  the  Nebo  Hill  site 
(23CL11)  to  1605  B.C.  In  the  Little  Blue  drainage  there  are  currently  two  C- 
14  dated  sites  with  Nebo  Hill  components.  The  Sohn  site  (23JA110)  represents 
a  short-term  lowland  occupation  for  the  complex.  The  Nebo  Hill  component  at 
Sohn  has  one  late  radiocarbon  date  of  1020JL490  B.C.;  however,  its  point  assem¬ 
blage  is  well  within  the  variability  for  Nebo  Hill  points  from  other  sites. 
The  Sohn  site  illustrates  one  segment  of  the  apparently  dichotomous  upland- 
lowland  Nebo  Hill  settlement  pattern,  probably  representing  a  cold  weather 
occupation  (Reeder  1980:65;  Reid  1980:37). 

Investigations  at  the  Turner-Casey  site  (23JA35)  indicate  the  presence  of 
a  large,  upland  Nebo  Hill  settlement.  First  thought  to  be  contemporaneous 
with  the  Nebo  Hill  type  site,  Turner-Casey  now  appears  to  have  been  occupied 
1000  years  earlier  than  Nebo  Hill  (Table  108).  It  shares  many  characteristics 
with  the  Nebo  Hill  type  site,  including  bluff  top  location,  preponderance  of 
Nebo  Hill  points,  wide  range  of  artifact  categories,  and  fiber  tempered 
ceramics.  The  Turner-Casey  site  currently  represents  the  earliest  western 
date  on  fiber  tempered  ceramics. 

Another  upland  Nebo  Hill  phase  site  is  23JA170.  Like  the  Nebo  Hill  and 
Turner-Casey  sites,  23JA170  exhibits  a  variety  of  artifact  classes,  is  domin¬ 
ated  by  a  lanceolate  point  industry,  and  was  a  base  camp  for  seasonally  mobile 
aggregates.  Unlike  Nebo  Hill  and  Turner-Casey,  23JA170  has  a  high  index  of 
non-local  cherts  in  the  point  assemblages.  The  precise  temporal  relationship 
of  this  site  to  other  Nebo  Hill  occupations  cannot  yet  be  assessed  since 
datable  materials  were  not  recovered. 
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Table  1O8.  Radiocarbon  dates  (in  years  B.P.)  for  human  occupations 
in  the  Little  Blue  drainage,  Jackson  County,  Missouri. 


Cold  Clay  (23JA155) 

45  40  +  150(DIC- 167  8) 

4180£  (DIC-1679) 

23JA40 

2300+11  (UGa-2351) 

1850+140  (UGa-2350) 

Turner  Casey  (23HA35) 

4550+115  (Beta-1873) 

Black  Belly  (23JA238) 
1620+  (DIC-1680) 

Sohn  Site  (23JA110) 

2970+490  (DIC-913) 

2220+195  DIC-914 

1800+$255  (DIC-912) 

1720+75  (DIC-911) 

Sperry  (23JA85) 

1220+70  (UGa-1867) 
1145+60  (UGal868) 
1255+65  (UGa-1869) 

Bowlin  Bridge  (23JA38) 

2440+90  B.P.  (Beta-1326) 

23JA143 

1620+70  (DIC-1683) 

Traff  Site  (23JA159) 

2455+80  (UGa-2404) 

2345+70  (UGa-2535) 

May  Brook  (23JA43) 

780+90  (DIC-1522) 
730+130  (DIC-1526) 

23JA36 

2400+85  (UGa-1873) 

1520+170  (UGa-1874) 

1355+210  (UGa-1875) 

Seven  Acres  (23HA115) 
705+55  (UGa-2353) 
615+65  (UGa-2352) 

Seven  other  small  sites  in  the  Little  Blue  Lakes  project  area  (23JA37, 
23JA170,  23JA161 ,  23JA164,  23JA137,  23JA169,  23JA175,  and  23JA177)  yielded 
Nebo  Hill  points  in  small  numbers.  This  may  indicate  an  ancillary  relationship 
of  these  sites  to  the  larger  upland  base  camps.  However,  the  low  frequencies 
of  these  points  and  the  presence  of  other  temporally  ambiguous  forms  compli¬ 
cates  interpretation  of  these  sites. 

The  early  occupation  at  Cold  Clay  (23JA155)  is  of  special  interest  to  the 
Late  Archaic.  Radiocarbon  determinations  indicate  this  buried  component  to  be 
contemporaneous  with  the  Nebo  Hill  occupation  at  Turner-Casey  (Table  108). 
Although  the  assemblage  is  small,  points  present  are  not  similar  to  those  of 
the  Nebo  Hill  complex.  Another  differing  aspect  of  its  lithic  assemblage  is 
the  presence  of  ovate  light-duty  bifacial  forms.  The  range  of  artifact  types 
is  also  limited,  and  there  is  no  evidence  for  a  complete  range  of  subsistence 
activities . 

Presently,  the  extent  of  investigations  and  numbers  of  artifacts 
recovered  from  23JA155  are  too  limited  to  decide  between  alternative  hypo¬ 
theses  of  the  cultural  relationship  of  this  occupation  to  Nebo  Hill  sites  such 
as  Turner-Casey  and  23JA170.  First,  despite  the  variation  in  projectile 


515 


points  23JA155  may  represent  a  type  of  special-purpose,  lowland  activity  camp 
forming  a  part  of  the  Nebo  Hill  phase  settlement  pattern.  Equally  viable  is 
the  suggestion  that  Cold  Clay  represents  a  distinct,  yet  contemporary,  Archaic 
complex.  Further  investigations  have  been  recommended  for  Cold  Clay  since  it 
probably  contains  the  necessary  additional  data  to  decide  between  these 
alternatives . 

For  the  Late  Archaic,  the  Little  Blue  Lakes  project  has  collected  addi¬ 
tional  absolute  dates  which  better  indicate  the  antiquity  of  the  Nebo  Hill 
phase  (ca.  2600-1000  B.C.).  In  addition,  it  is  now  suggested  that  the  Nebo 
Hill  phase  may  not  have  been  the  only  cultural  complex  in  the  Kansas  City  area 
in  the  Late  Archaic. 

The  Early  Woodland  period  in  the  Kansas  City  area  is  considered  to  extend 
from  500  B.C.-A.D.  1.  Prior  to  1977  there  were  no  good  indicators  of  typical 
Early  Woodland  sites  in  the  area.  In  1977  the  presence  of  a  Black  Sand 
ceramic  rimsherd  from  the  surface  of  site  23JA36  and  an  unassociated  radio¬ 
carbon  date  of  450.185  B.C.  (Table  108)  suggested  that  such  occupations 
existed.  However,  as  late  as  1975  the  Late  Archaic  Nebo  Hill  complex  was 
considered  to  be  the  direct  antecedent  of  the  Kansas  City  Hopewell  or  Middle 
Woodland  period  (Johnson  1979:90).  Subsequent  investigations  revealed  three 
more  pre-Kansas  City  Hopewell  components  in  the  Little  Blue  drainage:  23JA40 
(Brown  and  Ziegler  1979);  Traff  (23JA159)  (Wright  1980);  and  Bowlin  Bridge 
(23JA38).  All  four  of  these  sites  are  streamside  occupations  with  C-14  deter¬ 
minations  between  500  B.C.-A.D.  1  (Table  108). 

Only  Traff  (23JA159)  appears  to  have  been  occupied  with  a  relatively  high 
degree  of  intensity.  The  block  excavation  there  indicated  that  a  variety  of 
domestic  activities  took  place  including  food  preparation  and  consumption,  use 
of  ceramics  and  stone  tools,  and  stone  tool  manufacture.  Artifacts  indicative 
of  these  activities  were  distributed  primarily  around  the  perimeter  of  a  large 
open  hearth.  The  range  of  artifact  classes  from  the  site  indicates  that  it 
was  occupied  by  a  group  containing  both  males  and  females  on  a  frequent  basis 
in  late  summer-fall  (Wright  1980).  Although  the  C-14  determinations  from 
23JA36  and  23JA40  date  buried  cultural  deposits,  they  are  not  in  direct  asso¬ 
ciation  with  culturally  diagnostic  artifacts  such  as  points  or  ceramics.  How¬ 
ever,  projectile  points  and  ceramics  from  the  more  securely  dated  deposit  at 
Traff  are  comparable  to  surface  and  buried  finds  at  23JA40  and  23JA36.  These 
collections  indicate  that  the  Early  Woodland  chipped  stone  industry  is  charac¬ 
terized  mainly  by  the  production  of  subtriangular  corner-notched  and  un¬ 
notched  light  duty  points  with  minor  representation  of  Langtry  contracting¬ 
stemmed  points.  Ceramics,  poorly  represented  in  all  components,  are  sand  or 
grit  tempered  with  diagonal  cordmarking  similar  to  Illinois  Valley  Morton 
complex  wares  (Brown  and  Ziegler  1979).  These  two  artifact  classes  present 
distinct  differences  with  those  from  Nebo  Hill  complex  sites  where  light-duty 
points  are  lanceolate  and  ceramics  are  fiber  tempered.  The  Early  Woodland 
sites  are  further  distinguished  from  succeeding  early  Kansas  City  Hopewell 
occupations  where  point  traditions  are  comparable  to  the  Illinois  Valley 
broad-bladed  and  ovate  Mankers  and  Snyders  points  (Heffner  1974;  Montet-White 
1968;  Bell  1976;  Wright  1980). 
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Although  the  present  investigation  at  Bowlin  Bridge  did  not  recover  diag¬ 
nostic  artifacts  suitable  for  comparison  with  those  from  Traff,  23JA40,  and 
23JA36,  its  internal  structure  is  comparable  to  23JA40  and  23JA36.  Each  site 
appears  to  have  been  briefly  occupied  perhaps  during  the  fall.  Fire  hearths 
are  small  but  associated  with  common  domestic  tasks  such  as  cooking  and  tool 
production  or  maintenance. 

Outside  of  the  Little  Blue  Lakes  project  area,  Martin  (1976:18-22) 
defines  in  the  Fishing  River  drainage  of  Clay  County,  Missouri,  a  Langtry 
point  complex  affiliated  with  either  the  Late  Archaic  or  Early  Woodland 
period.  The  Langtry  contracting  stemmed  point  is  currently  one  of  the  most 
temporally  ubiquitous  styles  which,  in  its  many  variants,  has  been  associated 
with  components  dating  from  ca.  6000  B.C.  to  A.D.  1200  (Bell  1958;  Chapman 
1980).  Only  in  the  Fishing  River  drainage  has  this  point  appeared  at  a  given 
site  as  the  dominant  style  in  the  Northwest  Prairie  Region.  Unfortunately, 
Fishing  River  sites  have  not  been  radiocarbon  dated.  Martin  establishes  the 
temporal  placement  of  the  Langtry  complex  on  the  basis  of  co-occurrence  of 
cordmarked  sand/grit  tempered  ceramics.  Since  similar  ceramics  are  well  dated 
at  Traff  to  about  500  B.C.,  Martin's  Early  Woodland/Late  Archaic  age  for  the 
Langtry  complex  on  the  Fishing  River  may  be  reasonable. 

The  local  Middle  Woodland  period  (A.D.  1-500)  is  best  known  by  the  Kansas 
City  Hopewell  occupations  in  Platte  and  Clay  Counties.  It  is  of  particular 
interest  that  adjoining  areas,  such  as  the  Little  Blue  drainage,  be  examined 
for  evidence  of  temporally  related  cultural  components.  Fifteen  sites  in  the 
Little  Blue  drainage  area  have  artifact  assemblages  which  exhibit  similarities 
with  other  Middle  Woodland  assemblages.  Four  have  yielded  radiocarbon 
determinations  which  fall  between  the  A.D.  1-500  sequence  (Table  108):  Sohn 
(23JA110)  (Reeder  1978);  23JA36  (Brown  and  Ziegler  1979);  Black  Belly 
(23JA238)  and  23JA143.  23JA40  yielded  one  C-14  date  which  places  it  on  the 
borderline  between  Middle  Woodland  and  Early  Woodland  (Table  108).  Based  on 
the  date's  standard  deviation  and  similarities  of  the  artifact  assemblages  to 
other  dated  Early  Woodland  sites,  the  site  most  likely  reflects  a  late  Early 
Woodland  occupation  (Brown  and  Ziegler  1979). 

The  Sohn  site  is  a  brief,  streamside  occupation  on  the  Little  Blue  River. 
The  Middle  Woodland  component  is  spatially  separate  from  the  Nebo  Hill  compo¬ 
nent  and  is  characterized  by  a  homogenous  artifact  assemblage.  Light-duty 
point  styles  are  exclusively  subtr iangular  with  expanding  stems.  This  form  is 
similar  to  styles  dated  to  the  middle  of  the  Kansas  City  Hopewell  sequence 
(ca.  A.D.  250-350)  from  other  sites.  This  is  confirmed  by  an  associated 
radiocarbon  date  of  2401.75  B.C.  (Reeder  1978:  176).  Ceramics  from  the  Sohn 
site  have  plain  surfaces,  flared  rims  and  grit  or  sand  temper.  Decoration 
occurs  only  on  the  lips  as  impressions.  Lip  forms  are  rounded  or  flat.  On 
the  basis  of  these  attributes,  the  Sohn  ceramics  better  resemble  late  Middle 
Woodland  (A.D.  300-500)  or  Late  Woodland  (A.D.  500-900)  rather  than  Classic 
Middle  Woodland  ceramic  traditions  (Reeder  1978:178). 

Site  23JA36  is  also  a  flood  plain  occupation  on  the  Little  Blue  River. 
The  Middle  Woodland  occupation  may  be  one  of  several  components  including 
Early  and  Late  Woodland.  Radiocarbon  determinations  of  4301.170  A.D.  and 
5951.210  A.D.  (Table  108)  indicate  that  the  occupation  is  late  for  local  Middle 
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Woodland  and  is  possibly  transitional  to  Late  Woodland.  Culturally  diagnostic 
artifacts  consist  of  subtriangular  Steuben  points.  The  Steuben  point  type  is 
especially  characteristic  of  the  mid  to  late  years  of  the  Kansas  City  Hopewell 
complex  (ca.  300-500  B.C.). 

The  Middle  Woodland  component  at  the  Black  Belly  site  (23JA238)  is  dated 
to  330^45  A.D.  (Table  108).  It  is  also  a  stream  side  occupation  on  the  East 
Fork  of  the  Little  Blue  River.  The  radiocarbon  date  places  it  in  the  mid  to 
late  Middle  Woodland.  Point  styles  include  subtriangular  contracting  stem 
forms  similar  to  Burkett,  Dickson,  or  Langry  points.  Ceramics  consist  only  of 
body  sherds  which  are  grit  or  sand  tempered.  Floral  remains  indicate  that  the 
site  was  probably  occupied  during  the  late  summer-fall. 

Site  23JA43  is  located  only  750  meters  east  of  the  Black  Belly  site  on 
the  banks  of  the  East  Fork  of  the  Little  Blue  River.  Its  radiocarbon  date  of 
330*70  B.C.  indicates  contemporaneity  with  Black  Belly.  Unfortunately  no  cul¬ 
turally  diagnostic  points  were  recovered.  The  limited  ceramics  from  the  site 
likewise  provide  little  information  regarding  the  ceramic  traditions.  All  are 
plain  body  sherds  with  sand  or  grit  temper.  The  site  likely  represents  a 
brief  occupation  perhaps  during  late  summer  and  fall. 

Middle  Woodland  sites  in  the  Little  Blue  drainage  reflect  a  diversity  of 
artifact  associations  and  internal  site  structure  that  was  only  partially 
elucidated  by  investigation  of  the  Kansas  City  Hopewell  sites  in  Platte  and 
Clay  Counties.  The  Sohn  site  (23JA110)  is  similar  to  the  ancillary  camp  as 
identified  by  Johnson  (1976).  It  exhibits  a  limited  range  of  artifact  taxa, 
but  the  internal  structure  of  the  site  indicates  some  intensity  of  occupation 
in  the  form  of  trash  pits  and  the  presence  of  possible  post-hole  stains. 
However,  the  co-occurrence  of  middle  Kansas  City  Hopewell  points  with  either 
late  Kansas  City  Hopewell  or  Late  Woodland  ceramics  indicates  some  deviation 
from  sites  north  of  the  Missouri  River.  At  Black  Belly  (23JA238)  the  dominant 
point  is  the  contracting  stem  form  known  variously  as  a  Burkett,  Dickson,  or 
Langtry  point.  As  noted  above,  this  form  is  known  to  be  present  in  Late 
Archaic  and  Early  Woodland  assemblages.  Contracting  stemmed  point  assemblages 
are  usually  not  characteristic  of  Middle  Woodland  components.  At  23JA36  the 
contracting  stem  point  may  be  associated  with  the  late  years  of  the  Middle 
Woodland  or  with  the  Late  Woodland  period. 

Sites  23JA143,  Black  Belly  and  23JA36  do  not  yet  exhibit  structural 
features  such  as  trash  pits  and  post-hole  stains.  They  may  represent  less 
intensive  occupations  than  the  Middle  Woodland  occupation  at  Sohn.  In  addit¬ 
ion,  none  of  the  dated  Little  Blue  drainage  sites  (including  Sohn)  demon¬ 
strates  the  parallel  changes  in  ceramic  and  chipped-stone  traditions  noted  for 
the  classic  Kansas  City  Hopewell  occupations.  In  view  of  this,  Middle  Wood¬ 
land  sites  along  the  Little  Blue  exhibit  some  degree  of  difference  from  Middle 
Woodland  sites  located  north  of  the  Missouri  River.  This  is  perhaps  to  be 
expected  given  the  recent  indications  that  the  Kansas  City  Hopewell  complex  of 
this  period  intruded  into  an  existing  population  that  had  traditions  not  so 
strongly  influenced  by  more  easterly  complexes.  Middle  Woodland  sites  along 
the  Little  Blue  River  may  represent  indigenous  populations  in  the  area  rather 
than  special  activity  sites  associated  with  the  Kansas  City  Hopewell  sites. 
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The  Late  Woodland  (A.D.  500-900)  is  the  least  understood  era  of  the 
Woodland  period  in  the  Little  Blue  Lakes  project  area  as  well  as  in  the  Kansas 
City  area.  At  the  present,  only  the  Sperry  site  (23JA85)  is  firmly  assigned 
to  this  period  (Table  108).  Radiocarbon  dates  indicate  that  it  was  occupied 
at  approximately  A.D.  745130  (Brown  and  Ziegler  1979:5)  by  a  small  social 
group  during  the  fall  and/or  winter.  Subsistence  remains  indicate  a  hunter- 
gatherer  foraging  strategy  with  no  evidence  of  horticulture  or  agriculture 
(O'Malley  1979:108).  Ceramics  are  predominantly  tempered  with  crushed  granite 
and  sherd.  Most  sherds  have  plain  surfaces,  although  a  small  frequency  of 
cordmarked  surfaces  is  also  present.  For  the  Brush  Creek  drainage  in  Platte 
County,  the  Late  Woodland  is  thought  to  be  represented  at  a  number  of  sites 
discovered  during  surface  reconnaissance.  According  to  Johnson  (1974)  these 
occupations  are  small  dispersed  sites  characterized  by  the  presence  of  thick 
cordmarked  pottery  and  small  corner-notched  points. 

Small  points  are  the  dominant  form  for  the  Late  Woodland  and  succeeding 
periods.  They  are  also  represented  in  small  numbers  during  the  Late  Archaic 
and  Middle  Woodland  and,  given  their  size  and  weight,  probably  represent  arrow 
tips.  The  selection  of  the  small  form  as  the  dominant  point  indicates 
increased  reliance  on  bow  and  arrow  technology.  This  technological  shift  from 
large  to  small  points  was  apparently  not  based  on  changes  in  subsistence 
strategies  since  the  resource  base  for  the  region  probably  does  not  signifi¬ 
cantly  change  from  about  1600  B.C.  to  A.D.  1300.  Technological  change 
independent  of  economic  factors  is  also  suggested  for  the  chipped  stone 
industry  of  the  Middle  Woodland  period  in  the  Midwest  and  in  the  Kansas  City 
locality  (Montet-White  1968:180;  Bell  1976:55,  Wright  1979). 

Although  13  possible  Late  Woodland  components  were  located  during  the 
Little  Blue  Lakes  test  investigation,  none  of  these  appear  to  be  occupations 
of  great  intensity,  and  no  additional  C-14  determinations  are  available  to 
confirm  this  affiliation.  In  spite  of  the  limited  data  base,  a  field  of 
inquiry  for  future  research  can  be  specified.  Johnson  (1974)  assigned  sites 
with  thick  cordmarked  sherds  to  the  Late  Woodland  period  in  Platte  County.  As 
noted  above,  however,  sherds  from  the  Sperry  site  (A.D.  745)  were 
predominantly  plain.  To  further  complicate  the  ceramic  sequence,  plain  sherds 
which  more  closely  resemble  local  Late  Woodland  pottery  occur  in  the  Middle 
Woodland  occupation  at  the  Sohn  site  at  approximately  A.D.  240  (Reeder 
1978:178).  This  information  suggests  that  the  Late  Woodland  in  the  Kansas 
City  locality  may  be  marked  by  at  least  two  ceramic  traditions  which  differ, 
as  far  as  can  be  presently  determined,  by  either  plain  or  cordmarked  pottery. 

The  Mississippian  period  in  the  Kansas  City  area  is  principally  marked  by 
the  Steed-Kisker  phase  sites  centered  on  the  Platte  River  drainage  north  of 
the  Missouri  River  (Chapman  1980:158).  Settlements  were  located  on  tops  of 
bluffs  overlooking  the  Missouri  River  and  its  tributaries  and  on  the  flood 
plains  of  tributary  streams.  Houses  consisted  of  rectangular  wattle  and  daub 
structures  with  four  central  posts.  Distinctive  artifacts  include  shell 
tempered  incised  and  plain  pottery  and  small  triangular  arrow  points.  Based 
on  radiocarbon  dates,  the  Steed-Kisker  occupation  ranges  from  A.D.  1000-1200. 
The  economy  was  principally  centered  on  the  growing  of  domesticated  cultigens, 
gathering  of  wild  plants,  and  the  hunting  of  large  and  small  mammals.  The 
most  logical  explanation  for  the  presence  of  the  Mississippian  Steed-Kisker 
sites  is  by  migration  by  colonizers  from  St.  Louis  and  Cahokia  Center. 
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More  recently,  a  second  Mississippian  period  cultural  unit,  referred  to 
as  the  May  Brook  phase,  has  been  defined  in  the  Kansas' City  area  (Brown  1979; 
Schmits  1980).  This  complex  is  centered  along  the  Little  Blue  Valley  and  is 
best  known  on  the  basis  of  excavations  at  the  Seven  Acre  site  (23JA115)  and 
the  May  Brook  site  (23JA43).  May  Brook  phase  sites  are  characterized  by  an 
artifact  assemblage  consisting  of  cordmarked  and  plain  surfaces,  sherd  and 
shell  tempered  ceramics,  and  triangular  notched  and  unnotched  arrow  points. 
The  sites  consist  of  short  term,  seasonally  occupied  extractive  camps  located 
on  the  flood  plains  of  the  Little  Blue  River  and  its  tributaries.  Radiocarbon 
dates  from  these  sites  range  from  A.D.  1170  to  A.D.  1335  indicating  a  chrono¬ 
logical  position  centering  in  the  13th  century  A.D.  Tool  manufacture  and 
extractive  tasks  such  as  deer  hunting  and  processing  and  wild  seed  procurement 
were  the  major  activities  which  took  place  at  these  sites  (Schmits  1980:65- 
66). 


May  Brook  phase  occupations  are  indicated  at  a  number  of  sites 
investigated  during  the  course  of  the  Little  Blue  Lakes  project.  Cordmarked, 
shell  tempered  and  plain  sherd  tempered  ceramics  along  with  a  small  arrow 
point  were  recovered  from  Bike  Track  Shelter  (23JA9).  A  thick,  buried  May 
Brook  phase  midden  was  located  at  Black  Belly  (23JA238).  This  deposit  (Unit 
B)  has  been  radiocarbon  dated  at  A.D.  1270.  Diagnostic  artifacts  include 
small  notched  and  unnotched  arrow  points  and  cordmarked,  sherd  and  shell 
tempered  ceramics.  Based  on  lithic  artifacts,  cutting  was  the  predominant 
activity  that  took  place  in  the  May  Brook  component  at  Black  Belly.  Other 
activities  include  hunting  and  scraping.  A  third  site  with  a  May  Brook  phase 
component  is  Bowlin  Bridge  (23JA38).  Data  recovered  from  the  site  indicate 
the  presence  of  a  brief  occupation  centered  near  Features  4  and  5.  Floral 
remains  from  this  feature  indicate  the  utilization  of  wild  seeds  such  as  am- 
mania.  Faunal  remains  indicate  the  use  of  bison. 

In  summary  the  Little  Blue  Lakes  project  has  provided  further  information 
concerning  the  cultural  sequence  of  the  Little  Blue  Valley.  The  Early  Archaic 
period  is  represented  by  an  occasional  Early  Archaic  point  type  such  as  Dalton 
and  Graham  Cave  side-notched  on  upland  sites.  Middle  Archaic  sites  have  not 
been  located,  and  it  is  suggested  that  occupaton  of  the  area  during  this 
period  was  limited.  Furthermore,  such  sites  were  probably  located  on  the 
flood  plain  and  may  have  been  scoured  out.  They  may  also  be  represented  by 
notched  and  stemmed  points  from  upland  sites  which  at  the  present  cannot  be 
assigned  to  a  specific  chronological  position. 

The  Late  Archaic  is  well  represented  by  a  number  of  Nebo  Hill  phase  sites 
and  by  the  Cold  Clay  site.  Based  on  radiocarbon  dates,  the  Late  Archaic  in 
the  Little  Blue  Valley  ranges  from  as  early  as  4550  B.P.  at  Turner-Casey  and 
at  Cold  Clay  to  as  late  as  2970  B.P.  at  Sohn.  The  Early  Woodland  period 
extends  from  approximately  500  B.C.  to  A.D.  1  and  is  characterized  by  a  number 
of  small  sites  located  on  the  T-l  terrace  of  the  Little  Blue  River.  The  most 
extensively  investigated  Early  Woodland  site  is  the  Traff  site  (23JA159).  The 
artifact  assemblage  from  Traff  is  characterized  by  an  artifact  assemblage 
including  subtriangular  corner-notched  and  un-notched  projectile  points  and  a 
smaller  number  of  contracting  stemmed  points.  Middle  Woodland  sites  in  the 
Little  Blue  Valley  appear  to  represent  a  continuation  of  the  local  Woodland 
tradition  rather  than  segments  of  the  Kansas  City  Hopewell  settlement  pattern. 


520 


The  most  extensively  investigated  Middle  Woodland  site  is  the  Sohn  site. 
Other  important  sites  are  Black  Belly  (23JA238)  and  23JA143. 

While  a  number  of  the  sites  investigated  in  the  course  of  the  Little  Blue 
project  may  have  Late  Woodland  components,  all  of  these  are  light  and  have 
produced  little  substantive  information.  The  best  known  Late  Woodland  site  is 
the  Sperry  site  (23JA85),  which  is  characterized  by  plain  grit  tempered  cera¬ 
mics  and  small  corner-notched  Scallorn  points.  Mississippian  period  occupa¬ 
tion  of  the  area  is  marked  by  the  local  May  Brook  phase.  Relatively  little 
evidence  of  Mississippian  Steed-Kisker  occupations  of  the  Little  Blue  Valley 
has  been  encountered. 


SETTLEMENT  AND  SUBSISTENCE  PATTERNS 


The  following  discussion  focuses  on  delineation  of  settlement-subsistence 
practices  for  the  Archaic,  Woodland,  and  Mississippian  periods  in  the  Little 
Blue  Valley  locality.  Emphasis  is  on  the  Late  Archaic,  Middle  Woodland  and 
May  Brook  phase  of  the  Mississippian  period  since  our  data  are  better  for 
these  periods. 

The  internal  characteristics  of  individual  Late  Archaic  sites  are 
examined  in  order  to  establish  ranges  of  subsistence  related  practices.  Topo¬ 
graphic  settings  and  the  seasonality  of  site  occupation  are  discussed  in  order 
to  delineate  settlement-subsistence  strategies  for  hunter-gatherers.  The 
Middle  Woodland,  best  known  north  of  the  Missouri  River  by  the  Kansas  City 
Hopewell  complex,  is  examined  for  its  range  of  settlement  types  and  various 
aspects  of  its  food  resource  base.  Implications  for  hunter-gatherer  stra¬ 
tegies  discussed  for  the  Late  Archaic  are  applied  to  the  Middle  Woodland 
occupation  as  a  means  to  explain  its  variety  of  settlement  types.  The 
recently  defined  May  Brook  phase  is  distinct  from  the  contemporaneous  Steed- 
Kisker  phase  in  that  there  is  little  evidence  of  a  high  degree  of  sedentism  or 
the  use  of  horticulture.  Since  the  May  Brook  phase  contrasts  with  what  is 
generally  known  for  the  Mississippian  period,  attention  is  given  to  May  Brook 
phase  subsistence  and  settlement  patterns,  and  relationships  with  other  sites 
in  Kansas  and  Missouri. 


Late  Archaic 

Currently  there  are  four  Late  Archaic  habitation  components  in  the  Kansas 
City  locality  which  have  been  radiocarbon  dated.  The  difference  in  their  ages 
spans  at  least  1000  years.  Three  sites,  Nebo  Hill  (Reid  1978),  Turner-Casey 
(23JA35)  and  23JA170  are  situated  on  bluff-tops  in  Clay  and  Jackson  Counties. 
Sohn  (Reeder  1978)  and  Cold  Clay  are  lowland  occupations  in  Jackson  County. 
The  Sohn  site  is  located  on  the  first  terrace  of  the  Little  Blue  River  and 
Cold  Clay  is  in  the  first  terrace  near  the  headwaters  of  the  East  Fork  of  the 
Little  Blue  River. 

The  earliest  recognized  Nebo  Hill  sites  were  those  located  on  upland 
bluffs  and  ridges  north  of  the  Missouri  River  in  Clay  and  Ray  Counties 
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(Shippee  1948).  More  recently  Martin  (1976:64)  has  recognized  the  pr'esence  of 
both  large  upland  sites  and  small  lowland  flood  plain  sites.  Based  primarily 
on  physiographic  and  meteorological  considerations,  Reid  (1980:217)  has 
suggested  a  Nebo  Hill  settlement  system  consisting  of  upland  warm-weather 
group  aggregation  at  upland  sites  and  cold  weather  dispersal  to  sheltered 
lowlands.  Reid  suggests  that  the  Nebo  Hill  economy  was  based  on  faunal  and 
undomesticated  floral  resources  of  the  Missouri  flood  plain,  the  tributary 
valleys,  and  slopes  and  summits  of  the  adjoining  uplands.  The  upland  warm 
weather  phase  is  hypothesized  to  have  been  focused  on  the  fall  nut  harvest  and 
deer  hunting  season. 

Reeder  (1980:64-65)  has  proposed  a  similar  settlement  pattern  model  for 
the  Nebo  Hill  complex  consisting  of  warm  weather  use  of  the  uplands  and  winter 
use  of  the  lowlands.  He  cites  exposure  to  harsh  weather,  a  decrease  in  the 
amount  of  available  water  and  a  decline  in  upland  deer  populations  as  factors 
which  would  have  made  it  difficult  to  support  large  groups  of  people  in  the 
uplands  during  winter.  He  suggests  that  occupation  of  the  lowland  areas  would 
be  more  advantageous  during  the  winter  and  that  the  duration  of  winter 
occupations  may  have  been  shorter  with  frequent  movement.  This  would  have 
allowed  for  exploitation  of  large  sections  of  the  lowland  environment. 

If  Reid  and  Reeder's  model  is  correct  the  upland  Nebo  Hill  sites  along 
the  Little  Blue  such  as  Turner-Casey  and  23JA170,  represent  warm  weather  occu¬ 
pations  by  a  sizable  group  of  people,  perhaps  a  number  of  kin  groups.  There 
is,  however,  meager  direct  substantive  data  with  which  to  test  this 
hypothesis.  Limited  faunal  and  floral  remains  have  been  recovered  from  these 
sites.  The  hickory  nut,  acorns,  walnuts  and  grapes  recovered  from  Turner- 
Casey  would  be  available  principally  from  September  through  October  suggesting 
occupation  during  this  period.  However,  this  information  would  not  preclude 
earlier  occupation  of  the  site  during  the  spring  and  summer,  later  during  the 
winter,  or  even  year  round. 

Reid  considers  the  high  density  of  material  and  large  size  of  the  Nebo 
Hill  site  (23CL11)  to  indicate  repeated  seasonal  use  of  the  same  area  over  a 
long  period  of  time.  While  evidence  of  midden  stains  are  not  present  at 
Turner-Casey  and  23JA170,  probably  as  a  result  of  erosion,  an  extremely  con¬ 
centrated  midden  is  present  at  both  sites,  and  is  evidence  of  either  (1) 
repeated  use  of  the  same  area  on  a  seasonal  basis  or  (2)  long  term  year  round 
occupation  of  the  same  area. 

The  Nebo  Hill  site  was  the  first  dated  and  well  documented  Nebo  Hill 
complex  occupation.  From  the  bifacial  and  ground  stone  tool  inventory  Reid 
recognized  six  macro-functional  categories  of  tools  which  indicated  the  fol¬ 
lowing  activities  at  the  site:  hunting,  plant  food  processing,  digging, 
chipped  stone  tool  manufacture,  woodworking  and  mineral  working  (Reid  1978). 
The  site  also  contained  a  large  sample  of  utilized  flakes  which  we  consider  to 
indicate  light-duty  cutting  and  scraping  tools.  Estimates  of  their  frequen¬ 
cies  clearly  establish  them  as  the  dominant  tool  form  at  Nebo  Hill.  Charac¬ 
teristic  of  the  Nebo  Hill  site,  then,  is  its  size  which  is  indicative  of 
repeated  occupation. 
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According  to  Reid  the  data  recovered  from  the  Main  Block  excavation  at 
Nebo  Hill  indicates  the  presence  of  a  sexually-mixed  group  of  approximately 
five  families.  This  estimate  is  based  on  the  presence  of  five  manos  and  five 
hearths  (one  of  each  per  family).  The  cultural  deposit  intersected  by  the 
Main  Block  probably  represents  an  isolated  camping  episode.  On  the  basis  of 
meteorological  constraints,  Reid  suggests  that  this  occupation  occurred  during 
the  warmer  seasons  of  the  year.  The  sample  of  artifacts  recovered  from  the 
excavation  at  Nebo  Hill  represents  only  a  small  portion  of  the  estimated  site 
area  and  consequently  inferences  from  this  data  may  not  give  us  an  accurate 
picture  of  the  prehistoric  demography  of  Nebo  Hill. 

The  habitation  characteristic  of  the  Turner-Casey  site  have  been 
discussed  in  detail  in  preceding  chapters.  It  should  be  noted  that  subsis¬ 
tence-related  activities  at  Turner-Casey  are  comparable  to  those  at  Nebo  Hill. 
Other  similarities  between  these  two  sites  include  the  large  areal  extent  of 
habitation  debris  on  a  similar  topographic  setting  and  stylistic  similarities 
between  heavy  and  light-duty  bifacial  tools.  The  limited  area  of  Turner-Casey 
which  has  been  excavated  precludes  a  reliable  demographic  estimate.  The  lack 
of  preserved  floral  and  faunal  data  likewise  precludes  empirical  determination 
of  the  season  of  occupation. 

Discrepancies  among  specific  tool-type  frequencies  can  be  noted  between 
Turner-Casey  and  Nebo  Hill,  particularly  among  ground-stone  tools.  Nebo  Hill 
has  a  higher  frequency  of  these  implements  consisting  of  pre-shaped  and  use- 
modified  manos,  metates,  abraders  and  axes  made  from  local  Clay  County  glacial 
erratics.  This  difference  may  be  explained  by  differential  availability  of 
these  raw  materials.  Also,  the  functional  equivalents  for  Turner-Casey  indus¬ 
tries  may  have  been  made  of  perishable  materials.  Apparently,  the  effort  to 
procure  materials  by  occupants  of  Turner-Casey  from  resources  near  Nebo  Hill 
was  not  intensive.  This  conclusion  is  supported  by  the  raw  materials  repre¬ 
sented  in  the  chipped-stone  industry  where  the  overwhelming  majority  of  tools 
and  debitage  are  derived  from  primary  and  secondary  sources  of  the  Little  Blue 
drainage . 

Site  23JA170  is  a  blufftop  site  similar  to  Nebo  Hill  and  Turner-Casey. 
Although  it  has  not  been  dated  radiometrically ,  its  point  and  bifacial  tool 
assemblage  clearly  indicate  affiliation  with  the  Nebo  Hill  complex.  Like 
other  Little  Blue  drainage  Late  Archaic  sites,  23JA170  is  characterized  by  a 
large  number  of  light  and  heavy-duty  cutting  and  scraping  tools,  chipping 
debris  and  a  small  number  of  groundstone  manos  and  metates.  Preservation  of 
organic  material  is  extremely  poor  and  no  cultural  features  were  located. 
Although  23JA170  is  a  blufftop  site  it  does  not  appear  to  be  as  large  as  the 
Nebo  Hill  or  Turner-Casey  sites.  However,  the  amount  of  lithic  debris  and 
tools  is  large,  indicating  intensive  occupation. 

The  assemblage  of  the  lowland  Nebo  Hill  occupation  at  the  Sohn  site  is 
comparable  with  Nebo  Hill,  Turner-Casey  and  23JA170  in  terms  of  subsistence- 
related  activities.  However,  when  relative  frequencies  are  examined  there  are 
differences  among  tool  types.  Although  Sohn  is  considered  to  be  a  small,  cold 
weather  occupation  its  proportion  of  heavy-duty  cutting  and  scraping  tools  is 
greater  than  that  found  at  Turner-Casey.  Also,  the  number  of  manos  at  Sohn  is 
equal  to  the  number  found  at  Nebo  Hill. 
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These  differences  are  pointed  out  because  Sohn,  Nebo  Hill,  Turner-Casey 
and  23JA170  clearly  represent  components  of  the  Nebo  Hill  settlement  system. 
Since  the  number  of  such  Nebo  Hill  occupations  in  the  Little  Blue  drainage  is 
small,  it  is  important  that  the  implications  and  interpretations  of  quantative 
differences  be  approached  with  care.  Yellen  (1977)  cautions  us  to  consider 
the  problems  of  contrasting  large  and  small  settlements.  Assessing  subsis¬ 
tence-related  activities  may  not  be  as  difficult,  but  making  demographic  esti¬ 
mates  from  debris  frequencies  is  complex.  For  example,  Reid  has  used  the 
number  of  manos  recovered  at  Nebo  Hill  to  estimate  the  number  of  families 
responsible  for  the  residue  in  tne  Main  Block  area.  If  the  same  reasoning  is 
applied  to  the  Sohn  assemblage,  then  similar  sized  groups  may  have  been  re¬ 
sponsible  for  its  residue. 

The  activities  inferred  from  the  Cold  Clay  assemblage  also  exhibit  char¬ 
acteristics  of  larger  sites  such  as  Turner-Casey  and  Sohn.  There  is  a  rela¬ 
tively  high  frequency  of  light-duty  cutting  and  scraping  tools  and  a  strong 
index  of  heavy-duty  cutting  and  scraping  tools.  Plant  food  processing  at 
23JA155  is  indicated  by  the  single  mano  and  metate.  These  ground-stone  tools 
are  associated  with  female-specific  tasks.  Likewise,  the  hunting  points  indi¬ 
cate  male  tasks  (Cook  1972:11,  Gould  1968:119;  Peterson  1976:568).  This 
interpretation  suggests  that  the  Late  Archaic  component  at  Cold  Clay  included  a 
sexually  mixed  group  of  occupants.  Further  evidence  for  a  complete  range  of 
cultural  activities  comes  from  the  chipped-stone  assemblage.  All  stages  of 
the  reduction  sequences  are  well  represented.  Proportionately,  the  frequen¬ 
cies  of  cores  and  chunks  are  much  higher  than  at  the  Turner-Casey  site.  Also 
present  are  raw  tabloids,  bifacial  blanks,  flake  tools,  finished  points  and 
flake  debitage.  The  nearby  Winterset  chert  regolith  may  have  been  an  impor¬ 
tant  determinant  in  the  selection  of  the  setting  for  Cold  Clay.  Likewise,  the 
proximity  of  the  raw  material  may  have  an  influence  on  the  high  frequency  of 
initial  reduction  stage  debris. 

Determinants  for  the  scheduling  of  hunter-gatherer  seasonal  rounds  are 
varied.  The  influences  '  resource  abundance  on  aggregation  and  dispersal  are 
environmentally  and  socially  specific.  For  example,  Western  Desert  aborigines 
tend  to  congregrate  in  large  groups  only  after  periods  of  good  rains  have 
established  plentiful  stands  of  water.  Due  to  the  lack  of  permanent  water, 
this  is  the  only  time  they  can  afford  to  commune  and  enjoy  adequate  water.  By 
contrast,  the  !Kung  hunter-gatherers  choose  a  reverse  strategy.  Seasons  of 
abundance  are  marked  by  group  dispersals.  The  proliferation  of  vegetable 
foods  and  concentrations  of  game  at  new  waterholes  make  it  advantageous  for 
small  groups  to  relocate  and  exploit  these  resources.  At  the  same  time,  a 
varied,  if  not  nutritionally  complete,  diet  is  desirable,  and  groups  will 
devote  additional  energy  to  move  a  camp  to  satisfy  this  fancy  (Yellen  1977: 
53,65). 

After  the  rainy  season  the  distribution  of  food  resources  diminishes  for 
the  !Kung.  At  this  point  aggregation  is  necessary  and ,  perhaps,  unavoidable. 
According  to  Yellen  (1977:69)  the  reason  for  this  is  that  the  greater  number 
of  people  engaged  in  hunting  and  gathering  activites  results  in  a  higher  rate 
of  success.  A  larger  group  can  obtain  a  more  complete  picture  of  available 
resources.  When  small  numbers  of  individuals  go  out  in  different  directions 
each  day,  they  not  only  gather  food,  but  they  also  collect  incidental  informa¬ 
tion  on  the  location  of  point  resources.  The  greater  the  number  of  such 
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groups,  the  more  extensive  is  the  knowledge  of  the  different  resources  avail¬ 
able  likely  to  be,  and  overall  hunting  and  gathering  efficiency  may  increase. 
Thus  a  large  group  may  mean  a  variety  of  both  meat  and  plant  foods. 

The  reason  we  dwell  on  these  two  subsistence  strategies  is  two-fold. 
First,  it  serves  to  illustrate  that  two  hunting  and  gathering  cultures  which 
are  similar  in  many  ways  respond  variously  to  variable  environments.  It  also 
indicates  that  there  is  a  weak  correlation  between  social  grouping  and 
resource  availability.  These  considerations  bear  implications  for  settlement- 
subsistence  studies  of  the  Late  Archaic  in  Kansas  City,  especially  in  terms  of 
settlement  locations  and  seasonality  of  site  occupation. 

Reid  (1980)  and  Reeder  (1980)  suggest  a  topographic  and  seasonal  dicho¬ 
tomy  for  Nebo  Hill  complex  habitation  sites:  (1)  large  base  camps  are  esta¬ 
blished  on  blufftops  during  warm  weather  for  the  purpose  of  relatively  large 
communal  harvests;  (2)  smaller  encampments  are  established  in  the  stream 
valleys  during  the  winter  in  order  to  escape  the  harsh,  cold  conditions  of  the 
blufftops  and  to  ameliorate  the  effects  of  diminished  resources  during  winter. 
The  argument  for  this  pattern  is  based  on  meteorological  parameters,  resource 
distribution  and  demography. 

Meteorological  parameters  may  provide  support  for  the  hypothesis  that  the 
bluff  top  locations  represent  only  warm  weather  occupations.  Although  no 
comparisons  have  been  made  for  wind  strength  and  chill  factors,  it  is  intui¬ 
tively  reasonable  that  a  hilltop,  lacking  wind  breaks,  would  be  less  comfor¬ 
table  for  a  winter  campsite  than  a  valley  bottom  location.  However,  it  should 
be  considered  that  the  bluffs  bordering  the  Little  Blue  River  were  probably 
wooded  in  the  prehistoric  past.  These  woods  may  have  provided  wind  breaks 
permitting  occupation  of  bluffs  in  colder  seasons. 

While  meteorological  parameters  provide  some  support  for  occupation  of 
the  uplands  during  warmer  months,  these  same  parameters  are  less  precise  when 
evaluating  the  seasonality  of  lowland  occupations,  since  occupation  of  the 
lowlands  would  be  permitted  during  both  warm  and  cold  seasons.  Actually 
occupation  of  the  lowlands  would  be  unfavorable  only  during  periods  of  intense 
rainfall.  Occupation  of  the  lowlands  during  both  warm  and  cold  seasons  is 
evidenced  by  settlement  patterns  of  the  post-Late  Archaic  period  cultures  in 
the  Little  Blue  drainage  which  are  concentrated  almost  entirely  in  the  low¬ 
lands  . 

The  biotic  resources  of  the  Kansas  City  locality  are  components  of  the 
mixed  prairie/oak-hickory  forest.  This  mosaic  pattern  offers  a  great  amount 
of  edge  environments  and  consequently  greater  species  diversity.  The  mosaic 
quality  of  the  distribution  of  major  food  sources  makes  it  difficult  to  infer 
resource  utilization  from  site  location  since  these  resources  are  geograph¬ 
ically  ubiquitous.  In  the  Little  Blue  Valley  the  location  of  a  site  does  not 
present  important  subsistence-related  advantages  in  terms  of  exploited 
resources,  as  indicated  in  the  subsistence  remains  from  archaeological  sites. 
Although  the  geographic  distribution  of  food  resources  may  not  show  a  clear- 
cut  influence  on  settlement  patterns,  their  seasonal  availiability  probably 
did.  It  is  assumed  that  food  sources  diminished  during  winter,  but  as  indi¬ 
cated  above,  there  is  more  than  one  way  to  organize  the  distribution  of  groups 
in  order  to  make  the  most  out  of  reduced  concentrations  of  food.  Two  of  these 


alternatives  are  dispersal  and  aggregation.  The  first  is  posited  by  Reeder 
(1980)  and  is  seen  ethnographically  among  the  Western  Desert  Aborigines  of 
Australia  (Gould  1969).  Dispersal  depends  on  the  success  of  small  groups  to 
collect  adequate  resources  without  the  pressure  of  a  large  number  of  mouths  to 
feed.  The  second  alternative,  aggregation,  is  ethnographically  described  by 
Yellen  (1977)  and  is  a  "safety  in  numbers"  strategy  that  depends  upon  the 
combined  intelligence  and  efforts  of  many  people  to  locate  and  process  ade¬ 
quate  supplies.  The  reasons  for  any  given  choice  of  group  size  are  complex 
and,  as  suggested  by  Yellen  (1977),  hinge  on  preferences  and  group  perception 
or  demography. 

Our  present  understanding  of  Late  Archaic  demography  is  limited.  Too  few 
habitation  sites  have  been  excavated  and  only  a  small  percentage  of  the  site 
area  has  been  opened  at  the  sites  which  have  been  investigated.  We  have  no 
evidence  of  the  size  of  house  structure  nor  the  composition  of  cemeteries. 
Other  indicators  of  groups  size  or  composition  could  be  considered,  but  these 
are  of  limited  reliability.  For  example,  Reid  (1978)  considers  the  presence 
of  five  manos  to  suggest  that  five  families  (one  mano  per  family)  were  respon¬ 
sible  for  the  material  culture  in  Nebo  Hill's  block  excavation.  However,  in 
the  Nebo  Hill  occupation  at  Sohn  an  equal  number  of  manos  were  recovered.  It 
is  proposed,  however,  that  Sohn  is  a  small  winter  encampment  for  dispersed 
groups.  While  this  does  not  necessarily  obviate  proposed  estimates  of  site 
size,  it  does  point  to  the  hazard  of  interpreting  site  function  beyond  a 
delineation  of  subsistence  related  activites.  It  is  likely  that  among  the 
stratigraphically  deflated  upland  sites  in  the  Kansas  City  area  it  will  be 
difficult  to  distinguish  the  remains  of  multiple  brief  occupations  from  one 
another  or  to  recognize  scavenging  behavior  for  lithic  tools  (e.g.,  manos). 

A  summary  of  the  above  considerations  indicates  that;  (1)  Hunter- 
gatherers  are  not  restricted  to  dispersal  as  a  response  to  diminished 
resources.  Aggregation  provides  equally  viable  opportunities  for  obtaining 
adequate  resources.  (2)  Topographical  and  meteorological  variables  are  not 
strong  determinants  for  site  location,  particularly  for  lowland  occupations. 
(3)  Late  Archaic  sites  along  the  Little  Blue  River  and  in  the  Kansas  City  area 
in  general  have  not  yet  produced  data  which  permit  reliable  estimates  of  the 
demographic  and  social  conditions  which  influence  seasonal  movements  of 
hunter-gatherers.  The  implications  of  these  factors  have  had  considerable 
influence  on  our  present  understanding  of  local  Late  Archaic  settlement 
patterns.  In  the  absence  of  organic  evidence  for  site  seasonality,  we  see  no 
limits  on  occupation  at  any  time  of  the  year,  except  perhaps  during  the  flood 
season  (spring-early  summer) for  the  lowland  sites  such  as  Sohn  and  Cold  Clay. 

The  intensity  of  occupation  at  the  lowland  sites  is  considered  to  be  less 
than  that  at  Turner-Casey,  Nebo  Hill,  and  23JA170,  and  it  follows  that  smaller 
groups  occupied  these  locales.  However,  group  size  by  itself  is  not  suffi¬ 
cient  evidence  to  indicate  a  cold  or  warm  weather  occupation.  These  upland 
and  lowland  settlements  may  represent  a  dispersal  pattern  present  during 
periods  of  abundance. 

Most  arguments  for  Late  Archaic  settlement  patterns  are  based  upon  cir¬ 
cumstantial  reasoning  including  the  alternative  set  forth  above.  When  one 
strategy  is  promoted  over  another  in  this  fashion,  it  becomes  increasingly 
possible  to  reify  this  settlement  pattern  as  it  is  integrated  into  an  overall 
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picture  of  Late  Archaic  adaptation  for  the  Kansas  City  area.  The  veracity  of 
this  model  should  be  supported  by  empirically  derived  sets  of  information 
including  a  larger  sample  of  occupations  and  specific  types  of  biotic  data 
necessary  for  seasonality  inferences.  While  the  Reid-Reeder  model  is  a  plau¬ 
sible  interpretation  of  Nebo  Hill  settlement-subsistence  patterns,  alternative 
explanations  need  to  be  considered  and  evaluated  with  subsequent  revision  as 
additional  evidence  becomes  available. 


Middle  Woodland  Period 

• 

The  local  Middle  Woodland  period  (A.D.  1-500),  also  known  as  the  Kansas 
City  Hopewell  complex,  was  the  most  thoroughly  investigated  period  in  the 
Kansas  Ci-ty  locality  until  the  mid-1970's.  As  early  as  1938,  Wedel  published  a 
report  on  this  western  extension  of  the  Hopewellian  tradition  which  was  better 
known  in  the  Illinois  Valley  and  southwestern  Wisconsin  (Wedel  1943).  Since 
then  intensive  programs  have  investigated  Hopewell  sites  including  large 
villages,  smaller  camp  sites  and  burial  mounds.  In  the  Kansas  City  area 
Hopewell  sites  are  located  primarily  in  Platte  and  Clay  Counties  north  of 
Kansas  City.  Kansas  City  Hopewell  components  have  been  recorded  as  far  south 
as  Miami  County,  Kansas  at  14MM26  and  to  the  north  in  Doniphan  County,  Kansas 
at  the  Kelley  site,  14DP11  (Katz  1969).  A  western  expression  of  the  Kansas 
City  Hopewell  is  seen  near  Manhattan,  Kansas,  about  161  km  west  of  Kansas  City 
(Johnson  1979:87). 

In  terms  of  excavations  and  reportage,  Hopewell  sites  in  the  immediate 
Kansas  City  area  have  received  the  greatest  attention.  Efforts  to  document 
and  understand  the  Kansas  City  Hopewell  were  undertaken  at  a  time  when  vir¬ 
tually  no  data  were  available  for  occupations  immediately  preceding  or 
following  the  A.D.  1-500  period.  Until  recently  it  has  been  suggested  that 
Kansas  City  Hopewell  was  immediately  preceded  by  the  Late  Archaic  Nebo  Hill 
complex  since  no  Early  Woodland  occupations  had  been  recorded  at  the  time 
(Johnson  1979:86-90).  The  introduction  of  Hopewellian  culture  to  the  area  was 
thought  to  result  from  westward  migration  of  Illinois  Valley  based  peoples  via 
the  Missouri  River  corridor.  But,  as  indicated  by  data  recently  acquired  from 
the  Little  Blue  River  drainage  in  Jackson  County,  Missouri,  the  Early  Woodland 
period  (500  B.C.-A.D.  1)  is  well  represented  and  is  distinct  from  the  local 
Late  Archaic  and  Kansas  City  Hopewell  (Wright  1980:78).  At  the  present,  it 
appears  that  Kansas  City  Hopewell  peoples  migrated  westward  into  an  area 
occupied  by  indigenous  Early  Woodland  populations. 

Kansas  City  Hopewell  Middle  Woodland  has  been  examined  in  terms  of  its 
settlement  patterns.  Johnson  (1976)  describes  the  distribution  of  large  Hope- 
well  villages  and  small  ancillary  camps  in  the  Kansas  City  locality  for  areas 
north  of  the  Missouri  River  in  Platte  County.  Large  occupations  are  located 
on  tributaries  of  the  Missouri  River  at  the  point  where  the  smaller  streams 
break  from  the  bluff  line  to  enter  the  Missouri  flood  plain.  Small  camps  were 
located  upstream  in  tributary  valleys.  The  smaller  upstream  camps  exhibited 
both  similarities  in  ceramic  styles  and  a  limited  range  of  artifact  types  and 
inferred  activities  in  comparison  to  larger  villages  located  downstream.  It 
was  suggested  that  the  smaller  upstream  camps  had  an  ancillary  and  special- 
purpose  relationship  with  the  larger  villages  in  that  the  former  were  estab¬ 
lished  as  a  response  to  population  increases  and  the  need  to  expand  hunting 


527 


and  gathering  territories  (Johnson  1976:8-15).  These  hunting  and  gathering 
practices  focused  on  exploitation  of  the  Missouri  River  flood  plain  forest  and 
prairie,  tributary  forests,  slope  and  upland  oak-hickory  forests  and  the 
upland  prairie.  The  primary  reliance  was  on  forest  community  resources 
(Johnson  1979). 

A  different  perspective  on  the  Kansas  City  Hopewell  settlement  patterns 
has  recently  been  proposed  by  Reid  (1980).  He  argues  that  the  establishment 
of  large  permanent  Hopewellian  villages  near  the  flood  plain  was  not  a 
response  to  the  subsistence-related  advantages  of  that  environment.  He  states 
that  although  the  flooplain  would  offer  tracts  of  land  suitable  for  horticul¬ 
ture,  there  is  no  evidence  for  dietary  reliance  on  these  domestic  products. 
Nor  are  there  indications  that  increased  dependence  on  fish  or  waterfowl  are 
correlated  with  the  establishment  of  these  villages.  Rather,  he  suggests  that 
the  distribution  of  large  settlements  may  be  influenced  by  social  and  economic 
factors  involving  the  manipulation  of  people  and  goods  by  means  of  riverine 
modes  (Reid  1980:37-42).  He  suggests  that  the  riverine  orientaton  of  the 
smaller  ancillary  camps  is  better  explained  in  terms  of  logistics  as  opposed 
to  subsistence  (Reid  1980:41). 

The  Kansas  City  Hopewell  settlement  pattern  models  put  forth  by  Johnson 
and  Reid  can  be  evaluated  in  part  by  the  data  recovered  from  the  Blue  Springs 
and  Longview  Lakes  projects.  Four  of  the  sites  tested,  Mouse  Creek  (23JA104), 
Black  Belly  (23JA238),  23JA143,  and  23JA112,  contain  Middle  Woodland  C-14 
determinations  or  culturally  diagnostic  artifacts.  Sites  having  tentative  af¬ 
filiations  with  the  Middle  Woodland  or  Kansas  City  Hopewell  recorded  during 
this  project  are  23JA109,  23JA9,  23JA161  and  23JA137. 

Site  23JA143  yielded  Middle  Woodland  ceramics  and  a  C-14  determination  of 
A.D.  330i70,  placing  it  relatively  late  in  the  Middle  Woodland  sequence.  The 
Black  Belly  site  (23JA238)  yielded  contracting-stem  Langtry  points  and  grit 
and  sand  tempered  ceramic  body  sherds.  A  radiocarbon  date  of  A.D.  330.145 
places  its  occupation  during  the  same  time  as  23JA143.  Both  sites  are  located 
within  750  meters  of  each  other  on  the  north  bank  of  the  East  Fork  of  the 
Little  Blue  River.  Site  23JA112  is  located  on  the  east  bank  of  the  Little 
Blue  River  several  kilometers  upstream  from  23JA238  and  23JA143.  Point  styles 
from  23JA112  resemble  Steuben,  Mankers  Notched  or  Kings  Corner  Notched  and 
Scallorn  types.  The  co-occurrence  of  these  styles  has  been  noted  at  Trow¬ 
bridge  (14WY1)  and  is  associated  with  the  later  portion  of  the  Kansas  City 
Hopewell  sequence  (Bell  1976:33-35;  Johnson  1976:14).  No  radiocarbon  dates 
were  obtained  from  the  deposit  at  23JA112. 

The  Mouse  Creek  site  (23JA104)  is  on  the  east  bank  of  Mouse  Creek,  about 
2.5  km  south  of  its  confluence  with  the  Little  Blue  River.  Ceramics  and  point 
styles  are  comparable  to  those  of  the  middle  to  late  Kansas  City  Hopewell 
period.  The  May  Brook  site  (23JA43),  located  on  May  Brook,  a  small  tributary 
of  the  Little  Blue  River,  is  best  noted  for  its  buried  Mississippian  component 
(Schmits  1980).  However,  it  contains  a  surficial  Middle  Woodland  deposit  that 
includes  Mankers  corner-notched,  Stueben  and  Langtry-like  contracting  stemmed 
points  and  grit  and  sand  tempered  ceramics. 

The  Seven  Acres  site  (23JA115)  has  a  surface  Middle  Woodland  or  Kansas 
City  Hopewell  component.  The  site  is  located  on  the  T-l  terrace  of  the  east 
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bank  of  the  Little  Blue  River  just  west  of  May  Brook  (Brown  1979).  The  Sohn 
site  (23JA110)  also  contains  a  buried  Middle  Woodland  deposit  which  yielded 
radiocarbon  dates  of  A.D.  150il50  and  A.D.  240i75.  Projectile  point  styles 
are  predominantly  expanding  stemmed  forms  characteristic  of  the  middle  years 
of  the  Kansas  City  Hopewell  sequence.  The  ceramics  are  plain-surfaced  and 
more  typical  of  late  Kansas  City  Hopewell  sherds  (Reeder  1978:176-8).  Inves¬ 
tigations  at  the  Traff  site  (23JA159)  revealed  a  thin  Middle  Woodland  compo¬ 
nent  which  was  horizontally  stratified  from  the  Early  Woodland  occupaton. 
Site  23JA49  contained  a  surface  deposit  of  Middle  Woodland  projectile  points 
(Wright  1980) . 

In  addition  to  their  Middle  Woodland  cultural  af filiations ,  these  sites 
are  all  small  encampments  located  on  T-l  terrace  settings  with  no  evidence  of 
intense  occupation.  The  material  culture  from  their  occupations  represents  a 
small,  portable  set  of  implements  suitable  for  procurement  and  processing  of 
floral  and  faunal  resources. 

The  individual  location  of  each  site  deserves  some  consideration 
especially  in  view  of  Reid's  argument  that  logistics  (i.e.,  riverine  naviga¬ 
tion)  is  a  strong  factor  in  determining  site  location.  The  locations  of  15 
Middle  Woodland  sites  are  known  for  the  Little  Blue  River  drainage  area, 
extending  from  just  above  the  confluence  with  the  Missouri  River  to  about  35 
km  south  of  the  headwater  tributaries  of  the  Little  Blue  River  in  Jackson 
County.  All  but  one  of  the  site  locations  are  in  the  middle  or  upper  reaches 
of  the  drainage.  The  channel  of  the  middle  and  upper  reaches  of  the  Little 
Blue  River  and  the  entire  course  of  the  East  Fork  of  the  Little  Blue  River  are 
narrow,  (no  more  than  2  m  in  width),  shallow,  and  hardly  suitable  for  naviga¬ 
tion.  Sites  23JA112,  23JA104  and  23JA103  are  located  on  the  upper  reaches  of 
the  Little  Blue  River  in  an  area  where  the  stream  is  shallow  and  flows  over 
bedrock. 

Although  these  site  locations  do  not  fit  Reid's  prediction,  he  accurately 
characterizes  the  subsistence  bases  as  not  reliant  on  riverine  resources  or 
horticulture.  At  none  of  these  four  encampments  do  we  see  evidence  for  a 
subsistence  resource  base  which  deviates  from  that  established  during  the  Late 
Archaic.  Throughout  the  Middle  Woodland,  as  well  as  preceding  and  subsequent 
periods,  the  subsistence  economy  was  based  on  hunter-gatherer  strategies.  The 
success  of  this  strategy  was  due  to  the  occupants'  ability  to  exploit  the 
natural  flora  and  fauna  of  a  variety  of  habitats  while  living  in  large, 
permanent  villages  and  temporarily  occupied  sites  (Johnson  1976).  Apparently 
this  strategy  was  relatively  stable  for  this  locality  since  intensive  horti¬ 
culture  or  agriculture  does  not  appear  until  protohistoric  times.  Although 
cultigens  were  known,  their  occurrence  in  the  archaeological  record  is  meager. 
This  is  probably  the  case  for  most  Middle  Woodland  groups.  To  the  east  in  the 
Illinois  Valley,  Ford  (1979)  considers  cultigens  to  have  had  the  same  impor¬ 
tance  as  ruderals  (pigweed,  goosefoot)  in  Middle  Woodland  diets.  Corn  and 
pigweed  production  require  long  harvest  and  preparation  time.  They  are  not 
particularly  nutritional  and  they  must  be  complemented  with  other  plants  (such 
as  nuts)  and  meats  in  order  to  form  an  important  element  of  the  dietary  base. 
If  the  use  of  cultigens  played  even  a  minor  role  in  food  production,  it  was 
probably  in  the  form  of  small-scale  gardening. 
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In  the  absence  of  horticulture  or  agriculture,  the  subsistence  economy  of 
Middle  Woodland  in  the  Little  Blue  drainage  was  based  upon  the  natural  produc¬ 
tivity  of  the  mixed  prairie/oak-hickory  forest.  Necessary  vegetable  supple¬ 
ments  to  a  ruderal  and  cultigen  plant  diet  are  mast  products.  Mast  resource 
yields  are  highly  susceptible  to  short-term  environmental  changes.  A  pro¬ 
ductive  stand  of  mast  trees  one  year  might  not  be  so  productive  the  next. 
Thus,  group  mobility  is  a  necessary  condition  for  those  who  depend  on  the 
land's  natural  products  (Ford  1979:263-7).  This  also  applies  to  mast-prefer¬ 
ring  animals  such  as  deer,  which  are  a  staple  of  Middle  Woodland  diets. 
Therefore,  the  production  of  food  was  characterized  by  and  contingent  upon 
accessibility  to  a  variety  of  hunting  and  gathering  territories. 

Pre-Middle  Woodland  settlements  are  characteristically  short  term  and 
patterned  by  seasonal  events.  Evidence  for  permanent  villages  in  the  Little 
Blue  drainage  is  scant.  Currently  there  is  nothing  to  indicate  permanent 
year-round  occupations  for  either  the  Late  Archaic  or  Early  Woodland  periods. 
For  the  Late  Archaic,  settlements  are  considered  to  consist  of  upland  warm 
weather  and  lowland  cold  weather  camps  (Reid  1980,  Reeder  1980).  Early  Wood¬ 
land  occupations  are  located  in  Little  Blue  drainage  valleys  and  include  sites 
23JA36,  23JA40  (Brown  and  Ziegler  1979),  Traff  (Wright  1980)  and  Bowlin  Bridge 
(23JA38).  There  is  no  evidence  of  year-round  permanency  at  these  sites.  The 
Middle  Woodland  is  distinguished  by  the  appearance  of  large,  permanently 
aggregated  Kansas  City  Hopewell  villages  at  about  A.D.  1  (Johnson  1976).  This 
pattern  has  been  recognized  in  Platte  County,  about  65  km  to  the  north  of  the 
Little  Blue  drainage.  Although  the  Middle  Woodland  occupation  at  the  Sohn 
site  (23JA110)  contained  trash  pits  and  possible  structures,  it  does  not 
likely  represent  a  year-round  occupation. 

As  discussed  above,  Middle  Woodland  period  assemblages  in  the  Little  Blue 
Valley  do  not  conform  to  the  traditions  exhibited  at  the  Platte  County  sites. 
This  may  be  expected  since  the  Hopewellian  occupations  may  have  intruded  on 
the  Kansas  City  locality  from  centers  to  the  east  in  the  lower  Illinois  River 
Valley  (Wedel  1943;  Johnson  1976).  Therefore  the  presence  of  more  than  one 
cultural  tradition  in  the  Kansas  City  area  during  the  Middle  Woodland  is 
possible.  An  additional  implication  of  the  intrusive  nature  of  the  Hopewell 
culture  is  its  likely  effect  on  local  demography.  The  arrival  of  new  groups 
would  have  resulted  in  a  population  increase,  although  the  dimensions  of  this 
increase  remain  uncertain.  This  would  have  influenced  local  hunting-gathering 
territories.  We  know  that  the  effect  was  not  so  extensive  that  it  required 
alternative  food  production  technologies  or  new  types  of  resources.  The  pro¬ 
bable  response  was  in  the  form  of  manipulation  of  social  groupings.  One  form 
of  new  organization  may  have  been  the  development  of  aggregated  Hopewellian 
villages. 

At  this  point  it  is  useful  to  refer  to  our  discussion  of  Late  Archaic 
settlement-subsistence  strategies  and  to  recall  that  settlement  strategies  in 
response  to  reduced  resources  are  variable.  The  polarities  are  aggregation  or 
dispersal.  The  benefits  of  aggregation,  whether  seasonal  or  permanent,  are 
applicable  to  many  circumstances.  In  the  case  of  permanent  Hopewell  villages, 
group  efforts  are  seen  expanding  the  productivity  of  the  hunting-gathering 
territory.  Interestingly,  Ford  (1979:236)  sees  a  similar  situation  in  that 
increased  numbers  of  children  would  have  been  desirable  for  nut  and  berry 
collection.  The  mobility  that  was  once  necessary  s  supplemented  by  the 
advantages  of  the  several  groups  of  people  working  cooj  itively. 
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Continued  re-occupation  at  the  permanent  villages  surely  taxes  the  good 
resource  territory.  A  response  to  these  diminished  resources  as  Johnson 
(1976)  sees  it  was  an  expansion  of  the  populations  to  new  areas.  This  is 
evidenced  by  the  establishment  of  smaller  upstream  camps  related  typologically 
and  temporally  to  the  larger  villages  at  about  A.D.  250.  The  relationship  of 
these  smaller  tributary  villages  to  the  larger  more  permanent  villages  may 
require  re-examination.  Nonetheless,  the  two  settlement  types  illustrate  com¬ 
plementary  economic  strategies — permanent  aggregation  later  supplemented  with 
dispersal . 

For  the  Little  Blue  drainage,  specific  information  regarding  Middle  Wood¬ 
land  settlement-subsistence  patterns  such  as  duration  and  season  of  occupation 
is  limited.  This  is  partly  a  result  of  the  limited  information  recovered  from 
sites  23JA104,  23JA112  and  Bowlin  Bridge'  (23JA38).  The  latter  site  turned  out 
to  have  Early  Woodland  and  May  Brook  phase  components  rather  than  a  Middle 
Woodland  component.  Consequently,  most  of  the  available  information 
concerning  the  Middle  Wodland  comes  from  the  Sohn  site  and  other  sites  which 
have  not  been  intensively  excavated.  Secondarily,  the  problem  is  compounded 
by  our  lack  of  definiton  of  social  units  present  within  the  Kansas  City 
Hopewell  or  Middle  Woodland  in  the  Kansas  City  locality.  While  Kansas  City 
Hopewell  settlement  patterns  have  been  intensively  studied,  little  attention 
has  been  paid  to  defining  the  social  units  or  phases  responsible  for  these 
settlements . 

Consequently,  at  the  present  time  it  is  most  prudent  to  refrain  from  all 
but  the  most  general  statement  regarding  Middle  Woodland  settlement  patterns 
in  the  Little  Blue  drainage.  Based  on  the  available  evidence,  it  appears  that 
Middle  Woodland  sites  consist  of  thin,  short-term  occupations  principally 
located  on  the  T-l  terrace  of  the  Little  Blue  River.  What  is  clear  is  that 
these  sites  are  limited  to  the  flood  plain.  No  evidence  of  Middle  Woodland 
occupation  has  been  found  on  the  uplands.  These  sites  may  represent  a  variety 
of  seasonal  postures  or  may  represent  late  summer  and  fall  extractive  camps 
associated  with  more  intensively  occupied  villages  outside  the  drainage.  No 
intensively  occupied  permanent  villages  are  known  to  be  present  along  the 
Little  Blue  River.  The  relationship  of  these  sites  to  other  Middle  Woodland 
sites  north  of  the  Missouri  River  is  also  ambigous.  The  Little  Blue  sites 
could  represent  ancillary  villages  associated  with  a  more  permanent  and 
unknown  village  perhaps  located  near  the  Missouri  River  or  on  nearby  adjacent 
drainages.  However,  as  we  have  noted,  Middle  Woodland  sites  along  the  Little 
Blue  have  typological  characteristics  which  distinguish  them  from  Kansas  City 
Hopewell  sites.  Consequently,  we  are  likely  dealing  with  a  distinct  Middle 
Woodland  cultural  tradition  in  the  Little  Blue  Valley.  This  cultural  system 
may  have  evolved  from  earlier  local  Early  Woodland  social  groups.  It  may  have 
a  considerably  less  complex  social  organization  than  the  Kansas  City  Hopewell 
Middle  Woodland  tradition.  If  this  is  the  case,  the  dispersed  short-term 
Middle  Woodland  settlements  along  the  Little  Blue  may  represent  the  full  range 
of  settlement  types  and  seasonal  postures  associated  with  this  culture. 

What  this  discussion  points  out  is  the  need  for  additional  work  on  Middle 
Woodland  sites  in  the  area.  Two  of  the  most  important  sites  that  are  relevant 
to  a  clarification  of  these  problems  and  to  defining  the  Middle  Woodland  in 
the  Little  Blue  River  in  general  are  Black  Belly  (23JA238)  and  23JA143.  Test 
excavations  at  Black  Belly  indicate  the  presence  of  a  thick  concentrated 
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midden,  features  and  preserved  faunal  and  floral  remains.  This  data  would  be 
sufficient  to  assess  the  nature  of  the  site  along  with  duration  and  season  of 
occupancy  at  one  Middle  Woodland  site.  Intensive  investigation  of  the  rela¬ 
tionship  between  Black  Belly  and  nearby  23JA143  would  clarify  the  nature  of 
Middle  Woodland  settlement  patterns  in  the  region. 


May  Brook  Phase 

As  we  have  noted,  several  sites  investigated  in  the  course  of  the  Little 
Blue  Lakes  project  have  had  components  representative  of  the  recently  defined 
Mississippian  period  May  Brook  phase.  The  May  Brook  phase  is  best  known  on 
the  basis  of  excavations  at  the  Seven  Acres  site  (23JA115)  (Brown  1979)  and 
the  May  Brook  site  (23JA43)  (Schmits  1980).  Seven  Acres  is  located  on  the 
flood  plain  of  the  Little  Blue  River  just  west  of  the  Blue  Springs  Lake 
project  area  (Fig.  1).  The  site  includes  a  Middle  Woodland  component  located 
on  higher  ground  and  the  later  Mississippian  period  component  on  lower  ground 
near  the  Little  Blue  River.  Brown  (1979)  has  designated  the  Mississippian 
period  component  at  Seven  Acres  as  the  May  Brook  phase. 

A  large  block  excavation  opened  at  Seven  Acres  resulted  in  the  recovery 
of  features,  ceramics,  lithics  and  faunal  and  floral  remains.  Features 
included  a  basin-shaped  hearth  and  a  small  trash  filled  storage  pit.  Lithic 
and  ceramic  artifacts  from  the  site  included  plain  and  cordmarked,  shell  tem¬ 
pered,  globular  vessels  with  straight  rims.  Arrow  points  included  notched  and 
un-notched  triangular  points  with  single  and  double  side  notches  and  occa¬ 
sional  single  basal  notches.  Radiocarbon  dates  from  Seven  Acres  are  A.D. 
1335^65  and  A.D.  1245±55  (Brown  1979). 

The  May  Brook  site  (23JA43)  is  a  multi-component  prehistoric  occupation 
located  in  the  valley  of  May  Brook,  a  small  tributary  of  the  Little  Blue 
River,  near  the  Seven  Acres  site.  The  site  contains  Archaic,  Middle  Woodland 
and  Mississippian  period  components  located  in  a  series  of  alluvial  deposits 
referred  to  as  Units  I-IV  (Schmits  1980). 

The  Mississippian  period  component  was  discovered  in  the  spring  of  1979 
by  the  May  Brook  Interceptor  Sewerline  trenching  operations.  This  component 
consists  of  a  concentrated  cultural  stratum  buried  in  T-0  alluvium.  The  cul¬ 
tural  deposit  was  buried  soon  after  the  prehistoric  occupation  resulting  in 
preservation  of  organic  faunal  and  floral  remains.  The  ceramic  assemblage  is 
small,  consisting  of  sections  of  approximately  five  cordmarked  and  plain  glob¬ 
ular  cooking  vessels  with  straight  or  slightly  flaring  rims.  There  is  an 
absence  of  decoration  on  both  the  plain  and  cordmarked  ware.  One  plain  sur¬ 
faced  vessel  has  a  strap  handle.  The  temper  in  these  ceramics  consists  pre¬ 
dominantly  of  ground  sherd.  Sand  and  shell  temper  are  also  present. 

The  lithic  assemblage  from  May  Brook  is  a  set  of  specialized  tools 
including  small  bifaces  suitable  for  hafting  as  arrow  points  and  flake  tools 
designed  for  cutting  and  scraping  tasks.  Larger  bifacial  tools  are  infre¬ 
quent,  as  are  ground  stone  tools  and  minerals.  The  lithic  assemblage  indi¬ 
cates  that  the  site  represents  an  extractive  camp  focused  on  the  manufacture 
and  use  of  chipped  stone  tools  for  hunting,  butchering  and  hide  preparation. 
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The  predominant  raw  material  for  chipped  stone  tools  is  the  blue-gray 
Winterset  chert  available  on  the  bluff  approximately  250  meters  to  the  east  of 
the  site.  Imported  white  cherts  available  from  Mississippian  or  Ordovician 
formations  in  central  or  south-central  Missouri  are  present  in  small  quan¬ 
tities,  primarly  in  the  form  of  finished  tools  and  small  resharpened  flakes. 
The  presence  of  a  large  number  of  Winterset  cores  and  manufacturing  debris  at 
the  site  indicates  that  industrial  activities  took  place  at  the  site  rather 
than  at  the  chert  outcrops.  Systematic  heat  treatment  of  Winterset  chert  was 
not  practiced.  However,  nearly  half  of  the  debitage  and  over  half  of  the 
tools  made  from  the  non-local  white  cherts  were  heated. 

Faunal  remains  from  May  Brook  indicate  that  the  primary  prey  of  the  May 
Brook  occupants  was  the  white-tailed  deer.  Of  less  importance  were  bison  and 
a  number  of  small  mammals  such  as  raccoon  and  cottontail.  Carbonized  seeds  and 
nuts  indicate  the  intensive  harvesting  of  the  seeds  of  wild  annual  herbaceous 
plants  such  as  amaranths,  ammania,  chenopods  and  purslane.  Ethnographic  evi¬ 
dence  suggests  that  these  seeds  were  gathered  in  large  numbers  and  intention¬ 
ally  parched  or  popped  at  the  site.  Mast  resources  such  as  acorns  and  hickory 
nuts  were  also  utilized.  Other  plant  resources  such  as  smartweed,  pondweed, 
dewberry,  grapes,  greenbriar,  coneflower  and  black  walnut  may  have  been 
exploited  to  a  lesser  extent. 

The  restricted  periods  of  availability  for  a  large  number  of  seeds  and 
nuts  indicate  that  May  Brook  was  occupied  during  a  period  between  August  and 
October.  Other  kinds  of  evidence  are  consistent  with  this  inference.  The 
presence  of  a  section  of  an  Odocoileus  cranial  fragment  with  a  fully  developed 
antler  is  indicative  of  a  September  through  December  kill  date.  The  location 
of  the  site  on  a  rapidly  aggrading  flood  plain  of  May  Brook,  which  would  have 
been  subjected  to  inundation  during  periods  of  high  rainfall,  is  indicative  of 
occupation  during  the  dry  season.  The  months  of  lowest  rainfall  in  the  Little 
Blue  River  Valley  are  in  the  late  summer  and  fall. 

The  similarities  between  the  faunal  and  floral  assemblages  from  May  Brook 
and  Seven  Acres  are  striking.  According  to  Brown  (1979)  the  faunal  assemblage 
from  Seven  Acres  indicates  the  presence  of  five  deer  and  one  individual  each 
of  bison,  raccoon,  cottontail,  shrew,  vole  and  mole.  The  faunal  inventory  of 
Seven  Acres  is  nearly  identical  to  that  recovered  from  May  Brook,  both  in 
terms  of  the  species  present  and  the  number  of  individuals  of  each  species 
represented.  Five  deer  and  one  bison  are  represented  at  each  site.  Two 
raccoon  are  present  at  May  Brook  and  one  at  Seven  Acres. 

The  floral  assemblage  from  Seven  Acres  includes  nuts  from  five  species  of 
trees  and  34  taxa  of  carbonized  seeds  (Brown  1979).  Three  species  of  nuts 
including  hickory,  black  walnut  and  oak  account  for  nearly  all  of  the  nut 
remains.  Most  of  the  carbonized  seeds  occur  in  small  frequencies  and  are  from 
species  which  could  grow  in  the  immediate  vicinity  of  the  site  or  in  disturbed 
areas  such  as  human  settlements.  Brown  infers  that  most  of  these  seeds  were 
either  accidently  introduced  to  the  site  or  were  accidently  carbonized.  Brown 
also  suggests  that  the  major  plant  resource  exploited  by  the  occupants  of 
Seven  Acres  was  the  mast  resource.  Based  primarily  on  the  carbonized  nuts  and 
seeds  Brown  suggests  that  Seven  Acres  was  occupied  during  the  late  summer  or 
early  fall.  Evidence  of  cultigens  at  Seven  Acres  is  limited  to  two  fragments 
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of  corn  (Zea  mays) .  No  evidence  of  squash  (Cucurbita)  or  beans  (Phaseolus ) 
was  encountered. 

A  mano  was  also  recovered-  from  Seven  Acres  suggesting  that  the  processing 
of  seeds  may  have  occurred  at  the  site.  Upon  examination  of  the  carbonized 
seeds  from  Seven  Acres,  it  was  found  that  five  species  have  high  frequencies 
of  occurrence  (30-91  specimens):  pennycress,  pink,  foxtail,  purslane  and 
bedstraw.  Species  which  were  common  at  May  Brook,  such  as  amaranths  and 
chenopods,  are  also  present  in  small  numbers  at  Seven  Acres.  A  number  of 
plants  of  the  cress  family  were  eaten  by  aboriginal  Americans  (Yanovsky  1937: 
27),  and  as  previously  noted,  there  is  considerable  ethnographic  documentation 
for  the  use  of  purslane,  amaranths  and  chenopods.  It  is  highly  probable  that 
some  of  these  species  were  utilized  by  the  prehistoric  residents  of  Seven 
Acres . 

As  we  have  noted,  May  Brook  phase  occupations  are  present  at  Black  Belly 
(23JA238),  Bowlin  Bridge  (23JA38)  and  Bike  Track  Shelter  (23JA9).  Black  Belly 
and  Bowlin  Bridge  appear  to  be  similar  to  Seven  Acres  and  May  Brook.  They  are 
located  in  lowland  depressional  areas  and  would  be  suitable  for  habitation 
during  periods  of  low  rainfall  such  as  late  summer,  fall  and  possibly  winter. 
Faunal  and  floral  remains  from  Bowlin  Bridge  indicate  the  exploitation  of 
bison  and  wild  seeds  such  as  ammannia.  Although  the  carbonized  seed 
assemblage  from  Black  Belly  is  limited,  ammannia,  purslane,  greenbriar  seeds 
and  hickory  nuts  are  represented.  Bike  Track  Shelter  represents  a  previously 
unreported  May  Brook  phase  settlement  type.  Faunal  remains  from  Bike  Track 
Shelter  include  deer,  small  mammals  and  birds.  Floral  remains  include  a 
single  hickory  nut  and  walnut  shells.  While  the  sample  of  faunal  and  flora 
remains  from  the  shelter  is  limited  and  association  of  these  materials  with 
the  May  Brook  phase  component  is  uncertain,  it  is  likely  that  the  site  repre¬ 
sents  a  hunting  camp  occupied  for  a  brief  duration  by  a  small  social  group. 

Based  on  the  excavations  at  Seven  Acres,  May  Brook,  Black  Belly,  Bowlin 
Bridge  and  Bike  Track  Shelter,  the  May  Brook  phase  is  characterized  by  an 
artifact  assemblage  consisting  of  cordmarked  and  plain  surfaced  sherd  and 
shell  tempered  ceramic-s  and  triangular  notched  and  unnotched  arrow  points.  The 
sites  consist  of  short-term,  seasonally  occupied  campsites  principally  located 
on  low-lying  Kennebec  soils  of  the  T-0  flood  plain  of  the  Little  Blue  River 
and  its  tributaries.  Radiocarbon  dates  from  these  sites  range  from  A.D.  1170 
to  A.D.  1335,  indicating  a  chronological  position  centered  in  the  13th  cen¬ 
tury  A.D.  Tool  manufacture  and  extractive  tasks,  such  as  deer  hunting  and 
processing  and  wild  seed  procurement,  were  the  major  activities  which  took 
place  at  these  sites.  The  sites  lack  evidence  of  permanent  architectural 
features  typical  of  mor  permanent  settlements.  Because  of  their  principal 
location  on  the  flood  plain  and  vulnerability  to  inundation  during  the  wet 
season,  they  would  not  have  been  suitable  for  use  on  a  year  round  basis. 

One  conspicuous  feature  of  the  May  Brook  phase  sites  is  the  lack  of 
tropical  cultigens  which  have  been  recovered  from  a  number  of  sites  in  the 
Plains  and  Plains  border  region.  Despite  the  extensive  flotation  of  matrix 
samples  only  minimal  evidence  of  tropical  cultigens  has  been  recovered  from 
the  Seven  Acres  site  and  Bowlin  Bridge  sites.  No  evidence  was  recovered  from 
the  other  May  Brook  phase  sites. 
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The  hunter-gatherer  settlement-subsistence  pattern  of  the  May  Brook  phase 
contrasts  with  what  is  generally  known  about  the  Mississippian  period.  More 
permanent  villages  or  hamlets  with  fairly  substantial  architectural  remains 
and  a  subsistence  pattern  involving  horticulture  would  have  been  expected. 
The  information  from  May  Book  and  Seven  Acres  indicates  that  the  May  Brook 
phase  sites  represent  one  segment  of  a  broader  settlement-subsistence  pattern 
similar  to  that  postulated  for  the  earlier  Middle  Woodland  Kansas  City 
Hopewell  complex.  The  May  Brook  phase  sites  represent  ancillary  extractive 
camps  associated  with  more  permanent  settlements.  A  likely  location  for  more 
permanent  base  camps  would  be  the  higher  Bremmer  soils  on  the  T-l  terraces  of 
the  Little  Blue  River  and  its  tributaries.  However,  there  is  little  evidence 
to  indicate  that  such'  sites  exist.  Extensive  areas  of  the  Little  Blue  River 
drainage  have  been  examined  for  cultural  resources  in  the  past  few  years  as  a 
result  of  various  federally  funded  projects  (Klippel  1967;  Heffner  1974;  Reid 
1975;  Heffner  and  Martin  1976;  Brown  1977;  Feagins  1976).  As  a  result,  large 
number  of  sites  have  been  located  and  tested,  and  a  number  have  been 
excavated.  However,  only  a  few  of  these  appear  to  have  May  Brook  phase 
components . 

The  best  known  Mississippian  period  occupation  in  the  Kansas  City  area  is 
the  Mississippian  Steed-Kisker  complex  centered  on  the  Platte  River  drainage 
north  of  the  Missouri  River  (Fig.  1).  A  second  complex  in  the  Kansas  City 
area  related  to  the  May  Brook  phase  is  represented  by  sites  on  the  Fishing 
River  drainage  and  assigned  to  the  Middle  Ceramic  period  by  Martin  (1976). 
The  Fishing  River  is  located  north  of  the  Missouri  River,  just  a  short  dis¬ 
tance  northeast  of  the  Little  Blue  River  drainage  (Fig.  1).  The  Middle 
Ceramic  sites  are  located  on  the  flood  plain  and  talus  slopes  of  the  Fishing 
River  and  the  Missouri.  Based  on  surface  evidence,  Martin  interprets  these 
sites  as  representing  villages  and  hunting  camps.  The  village  sites  have 
debris  scatters  from  one  to  2.4  ha  in  extent,  indicating  larger  settlements 
and  daub  scatters  are  present  which  suggest  the  presence  of  structures. 
Campsites  are  smaller  and  have  only  a  thin  scatter  of  debris. 

Artifacts  from  Fishing  River  Middle  Ceramic  sites  include  shell  tempered 
plain  and  cordmarked  ceramics.  There  is  minimal  occurrence  of  incised  decora¬ 
tion  suggestive  of  Mississippian  influences  or  origins.  The  plain  pottery  has 
low  recurved  lips  and  occasionally  strap  handles  similar  to  the  specimen 
recovered  from  May  Brook.  The  cordmarked  ceramics  and  arrow  points  are  simi¬ 
lar  to  those  from  May  Brook  and  Seven  Acres.  Based  on  site  locations,  arti¬ 
fact  inventory  and  analogy  with  Steed-Kisker,  Martin  (1976)  suggests  an  eco¬ 
nomy  based  on  hunting,  gathering  and  horticulture.  The  artifacts  from  the 
Middle  Ceramic  sites  in  the  Fishing  River  are  almost  identical  to  those  of  the 
May  Brook  phase,  suggesting  that  those  two  groups  of  sites  represent  closely 
related  or  perhaps  identical  cultural  units.  Further  investigation  of  the 
Fishing  River  sites  will  be  required  to  clarify  this  relationship.  Based  on 
presently  available  evidence  it  appears  that  Mississippian  May  Brook  phase  use 
of  the  Little  Blue  Valley  was  on  a  seasonal  rather  than  year  round  basis  and 
that  more  permanent  villages  were  located  in  adjacent  areas. 
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AGRICULTURE  AND  TROPICAL  CULTIGENS 


Human  populations  are  noted  to  be  characteristcally  conservative  in  main¬ 
taining  adaptive  behaviors  which  have  proved  successful  (Cohen  1977).  The 
hunter-gatherer  way  of  life  has  been  perhaps  the  most  sucessful  and  persistent 
adaptation  man  has  ever  achieved  for  subsistence  (Lee  and  DeVore  1968:3). 
This  form  of  subsistence  strategy  has  dominated  man's  history  for  about  99 
percent  of  his  existence.  However,  the  adoption  of  agriculture  has  had  a 
revolutionary  impact  on  man's  way  of  life  and  is  viewed  as  the  very  foundation 
of  higher  forms  of  civilization  (Watson  and  Watson  1971).  While  there  are 
many  theories  addressing  the  causes  of  this  major  change  in  subsistence  stra¬ 
tegy,  the  theoretical  implications  of  the  causes  have  had  an  equally  important 
impact  on  understanding  prehistoric  man's  adaptations.  The  potential  changes 
in  the  population  density,  the  degree  of  sedentism  and  the  division  of  labor 
are  significant  aspects  of  this  understanding. 

A  sedentary,  or  at  least  semi-sedentary  lifestyle,  is  a  requirement  for 
an  economy  based  on  food  production  since  agricultural  crops  need  to  be 
planted,  cared  for  and  harvested  at  specific  times  of  the  year.  Sedentism 
often  involves  a  greater  reliance  on  stored  foods  and  a  corresponding  increase 
in  storage  facilities.  In  addition,  groups  begin  to  live  in  closer  proximity 
to  their  trash  accumulations  for  longer  periods  of  time.  Both  storage  pits 
and  trash  piles  are  prime  habitats  for  rodents  which  are  prolific  breeders  and 
carriers  of  a  number  of  bacteria  and  intestinal  parasites  harmful  to  man. 
Many  of  these  pathogens  had  not  affected  prehistoric  man  prior  to  a  sedentary 
lifestyle.  In  addition  to  the  introduction  of  new  diseases,  several  older 
known  strains  of  diseases  became  more  prevalent.  Diseases  such  as  measles  and 
smallpox  can  survive  in  epidemic  proportions  given  a  large  number  of  hosts  in 
a  stationary  environment. 

A  sedentary  lifestyle  also  affects  the  division  of  labor  and  the  amount 
of  physical  stress  endured  by  women.  In  a  nomadic  environment,  adult  women 
usually  are  responible  for  gathering  50  percent  of  the  required  food,  for 
raising  and  caring  for  the  children,  and  for  transporting  the  family  posses¬ 
sions  to  a  new  living  site  when  the  group  moves  (Lee  1968).  With  sedentism, 
the  latter  responsibility  becomes  less  frequent  and  may  disappear  entirely. 
In  addition,  while  the  woman  may  still  be  required  to  gather  half  of  the  food, 
the  distance  she  must  travel  to  do  so  greatly  decreases.  These  changes 
produce  a  decrease  in  the  physical  burden  of  the  woman's  economic  responsibil¬ 
ities  . 

The  significance  of  a  lighter  work  load  and  less  distance  traveled  is  one 
of  several  factors  involved  in  the  potential  for  a  resultant  increase  in 
population.  A  low  fertility  rate  among  nomadic  groups  is  not  only  preferred 
but  may  be  regulated  by  biological  processes  involving  the  woman's  economic 
and  social  lifestyle  and  her  nutritional  standards.  This  hypothesis  (Firsch 
1974,1978)  states  that  a  critical  proportion  of  height  to  weight  (or  a  criti¬ 
cal  level  of  fat)  is  biologically  necessary  for  a  woman  to  conceive.  This 
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critical  fat  level  is  significantly  depleted  by  pregnancy,  birth  of  the  child, 
and  subsequent  care  of  the  child.  A  heavy  work  load  involving  periodic 
movement  of  the  camp  in  conjunction  with  long  lactation  periods  of  three  to 
four  years,  effectively  retards  the  restoration  of  the  necessary  fat  deposits 
following  the  birth  of  a  child.  This  restriction  results  in  long  intervals 
between  births,  which  in  turn  checks  population  growth.  These  biological 
mechanisms  change  with  the  development  of  sedentism  and  may  result  in  a  higher 
fertility  rate  by  increasing  female  fecundity.  A  higher  fertility  rate  may 
also  be  preferred  among  sedentary,  farming  communities  as  economically  bene¬ 
ficial  since  agriculture  is  labor  intensive  (Dumond  1975).  Nutrition  is  an 
important  factor  as  a  biological  constraint  of  fecundity.  In  the  past  it  has 
been  assumed  that  nomadic  hunters  and  gatherers  were  continually  faced  with 
fluctuating  levels  of  resource  availability  resulting  in  periodic  famine  and 
starvation.  Consequently,  adoption  of  agriculture  allowed  for  an  immediate 
increase  in  food  supply,  better  nutrition  and  a  more  stable  year  round  diet 
(Sussman  1972).  However,  recent  research  indicates  that  nutritional  imbalance 
has  increased  with  a  sedentary  and  agricultural  lifestyle  (Stini  1975). 

Asch  and  Asch  (1978)  and  Schmitt  (19 79)  have  demonstrated  the  high  nu- 
tritrional  quality  of  native  flora  consumed  by  prehistoric  populations.  Foods 
such  as  nuts,  sunflower  (Hel ianthus  sp.)  and  sumpweed  ( Iva  annua)  have  been 
shown  to  offer  the  most  desirable  protein  sources  next  to  animal  protein. 
However,  with  agriculturally  based  sedentism  there  is  a  marked  increase  in  the 
use  of  cereals  and  starches  at  the  expense  of  animal  protein.  In  addition, 
critical  vitamins  such  as  vitamin  C,  thiamin  and  vitamin  A,  are  very 
susceptible  to  damage  in  food  processing,  a  practice  more  common  in  sedentary 
agricultural  communities.  It  has  been  suggested  that  a  high  reliance  on 
agricultural  foods,  especially  corn,  contributes  to  a  chronic  iron  deficiency 
(Lallo  et.  al  1977;  El-Najjar  and  Robertson  1976).  In  addition  to  being  low 
in  iron,  corn  contains  phytate,  which  binds  and  consequently  reduces  the 
amount  of  iron  that  is  available  in  the  biological  system.  These  dietary 
deficiencies  would  increase  an  individual's  susceptibility  to  disease 
(Weinberg  1977). 

The  transition  from  nomadic  hunting  and  gathering  to  sedentary  agricul¬ 
ture  certainly  involved  more  than  the  above  discussion.  While  many  of  the 
complicated  and  often  synergistic  mechanisms  involved  are  only  now  being 
identified,  one  important  variable  has  become  quite  clear.  The  adoption  of 
subsistence  agriculture  was  a  gradual,  non-catastrophic  process  that  occurred 
over  decades,  even  centuries.  Man  first  used  domesticates  as  additives  to  his 
diet.  As  gradual  changes  in  the  procurement  system  took  place,  resources 
which  were  once  insignificant  became  dominant  and  agriculture  flourished. 
However  gradual  this  adoption  may  have  been,  the  implications  of  the  transi¬ 
tion  remain  significant.  An  increase  in  sedentism  instigated  an  introduction 
and  persistence  of  diseases,  it  allowed  the  potential  for  an  increase  in 
population  resulting  from  increased  fecundity,  and  resulted  in  an  overall  de¬ 
cline  in  the  nutritional  level.  These  changes  were  gradual  and  cumulative  so 
much  so  that  they  may  not  have  been  readily  identifiable  to  prehistoric 
populations  and  were  certainly  not  viewed  as  detrimental  or  inferior  to  the 
preceding  hunting  and  gathering  economy. 
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Despite  the  evidence  which  suggests  that  agriculture  may  have  been  a  less 
desired  form  of  subsistence,  many  indigenous  populations  had  adopted  agricul¬ 
ture  by  the  time  of  European  contact.  However,  some  groups  occupying  portions 
of  the  Central  Plains  either  maintained  their  hunting  and  gathering  strategies 
or  partially  abandoned  their  agricultural  fields  for  hunting  following  the 
introduction  of  the  horse.  A  review  of  the  available  evidence  concerning  the 
presence  of  tropical  and  native  cultigens  and  the  adoption  of  agriculture  by 
prehistoric  occupants  of  the  eastern  Plains  includes  the  following  species: 
corn  (Zea  mays) ,  beans  (Phaseolus  sp . )  ,  squash  (Cucurbita  sp.),  gourd  (Lagena- 
ria  sicerarie) ,  sunflower  (Helianthus  anuus ) ,  goosefoot  (Chenopodium  sp.)  and 
sumpweed  ( Iva  annua) . 

The  earliest  evidence  for  the  use  of  cultigens  comes  from  the  Phillip 
Spring  site  in  the  Missouri  Ozarks ,  consisting  of  squash  and  gourd  seeds,  and 
dated  at  4280±50  B.P.  (Kay  1980).  A  second  discovery  of  cultigens  in  the 
Ozark  region  was  made  at  the  Boney  Springs  site  where  squash  seeds  were  dated 
at  1900  B.P.  The  next  evidence  of  cultigens  in  the  Plains  comes  with  the 
appearance  of  corn,  squash  and  possibly  beans  in  several  Kansas  City  Hopewell 
sites.  One  seed  was  recovered  from  the  Trowbridge  site  and  dated  at  A.D. 
210±105  (Johnson  1972:69).  Wedel  (1943)  reports  charred  beans  and  corn  from 
the  Renner  site,  although  these  disintegrated  during  excavation  and  were  never 
positively  indentified.  Subsequent  excavations  at  this  site  provided  C-14 
dates  ranging  from  A.D  8±150  to  A.D.  438±200  (Johnson  1979).  Corn  was  also 
reported  from  this  site  by  Roedl  and  Howard  (1957). 

Sites  north  of  present  day  Kansas  City  belonging  to  the  Steed-Kisker 
complex  provide  the  next  available  evidence  of  tropical  cultigens.  Twelve- 
rowed  ear  corn  was  recovered  from  the  Cloverdale  site  dated  at  A.D.  875±150 
(Shippee  1972).  Additional  cultigens  were  recovered  from  other  Steed-Kisker 
sites  in  the  area,  including  Vandiver  Mound  and  McClaron  House  sites.  The 
first  site,  dated  at  A.D.  1290±80,  yielded  varieties  of  Northern  Flint  corn 
(Shippee  1972).  House  1  at  the  McClaron  site  has  provided  a  date  of  A.D. 
1260±90.  Preserved  flora  from  three  additional  Steed-Kisker  sites  located 
within  Smithville  Lake  provided  evidence  for  a  partial  reliance  on  agricul- 
trual  foods.  Sites  23CL226,  23CL274,  and  23CL276  all  yielded  charred  corn 
kernals  of  an  unknown  variety  (McHugh  1980).  While  large-sized  Iva  annua 
achenes  were  also  recovered  from  several  of  these  sites,  they  are  not  conclu¬ 
sively  considered  to  be  of  a  cultivated  variety.  Also  in  the  Smithville  area 
and  along  the  Platte  and  Little  Platte  Rivers  are  other  sites  which  have 
supplied  evidence  of  agriculture  (Calabrese  1969;  Wedel  1943).  At  the  Friend 
and  Foe  site  (23CL113)  and  the  Steed-Kisker  site  (23PL13),  small  corn  cobs  and 
squash  remains  were  recovered.  Rind  from  a  pumpkin  (Cucurbita  peop)  was 
recovered  from  the  Steed-Kisker  site  while  seeds  of  this  plant  were  preserved 
at  the  Friend  and  Foe  site.  Sunflower  achenes  found  at  the  Steed-Kisker  site 
may  have  been  cultivated  (Wedel  1943:71). 

Charred  corn  kernels  have  also  been  recovered  in  eastern  Kansas  at  the 
Hatcher  site  (14DP19),  believed  to  date  to  A.D.  1C00-1500  (Johnson  1968). 


The  Two  Deer  site  (14BU55)  has  provided  evidence  of  the  use  of  corn,  squash 
and  sunflowers  (Adair  and  Brown  1981)  and  has  been  dated  at  A.D.  1000±25. 
Excavations  of  several  Pomona  focus  sites  in  the  Wolf  Creek  area  of  eastern 
Kansas  provide  additional  evidence  of  agriculture.  Both  corn  and  beans  were 
recovered  from  the  Anderson  site  (14CF508)  which  dates  from  A.D.  1370±150  and 
A.D.  1495±145  (Rohn,  Stein  and  Glover  1977). 

Within  the  Little  Blue  River  Valley,  the  evidence  for  agriculture  is  more 
limited  than  that  for  the  area  presented  above.  Although  a  large  number  of 
sites  in  the  valley  have  been  intensively  investigated  only  Seven  Acres  and 
Bowlin  Bridge,  both  of  which  belong  to  the  Missi.ssippian  period  May  Brook 
phase,  have  yielded  evidence  of  charred  corn.  This  meager  sample  cannot  be 
considered  conclusive  evidence  for  agriculture  since  the  indent  if icat ion  of 
corn  from  the  Seven  Acres  site  is  inconclusive .  The  combined  total  for  both 
sites  is  only  four  corn  kernels. 

Based  on  the  above  discussion,  agriculture  was  not  adopted  by  prehistoric 
groups  in  the  Kansas  City  area  until  the  Middle-Woodland  period.  However,  the 
reliance  on  this  form  of  subsistence  appears  to  have  been  minimal.  While 
agriculture  increased  in  importance  in  the  subsistence  base  during  the  Missis- 
sippian  time  period,  the  reliance  in  the  Kansas  City  area  was  never  as  great 
as  that  observed  in  Mississippian  sites  to  the  east,  such  as  at  Cahokia.  The 
important  question,  then  is  why  was  agriculture  never  an  important  part  of  the 
subsistence  base  of  prehistoric  occupants  in  the  Kansas  City  area.  The 
evidence  from  Phillips  and  Boney  Springs  indicates  that  cultigens, 
specifically  squash  and  bottle  gourd,  were  available  to  prehistoric  groups  in 
the  area  by  at  least  2000  years  B.P.  A  sedentary  lifestyle,  which  has  been 
suggested  as  a  requirement  for  agriculture,  was  adopted  in  the  Kansas  City 
area  by  Middle  Woodland  times  (Reid  1980).  In  light  of  the  preceeding  discus¬ 
sion,  and  current  theories  concerning  the  origin  of  argiculture,  several  pos¬ 
sible  explanations  for  this  perplexing  problem  can  be  offered.  Cohen's  (1977) 
population  stress,  one  of  the  current  theories,  states  that  gradual  increases 
in  prehistoric  populations,  beginning  as  early  as  the  Paleo-Indian  period, 
placed  ever-increasing  demands  on  the  environment.  As  populations  grew  and 
potential  for  territorial  expansion  was  exhausted,  attention  may  have  been 
directed  toward  the  domestication  of  less  desirable  foods  (such  as  small 
seeded  plants,  tubers,  cultigens)  in  an  effort  to  increase  the  total  food 
supply  and  edible  calories  available  (Cohen  1977).  As  suggested  earlier,  a 
sedentary  lifestyle  may  have  provided  the  potential  for  population  increase, 
even  without  an  agricultural  subsistence  base  (Lee  1968).  If  so,  the  popula¬ 
tion  increase  could  not  only  have  preceded  the  adoption  of  agriculture  but  may 
actually  have  necessitated  the  change. 

However,  agriculture  may  not  have  been  the  only  alternative  available  for 
increasing  the  food  supply  in  a  densely  populated  area.  As  a  part  of  the 
settlement-subsistence  pattern  for  Kansas  City  Hopewell,  it  has  been  suggested 
that  small  ancillary  camps,  perhaps  seasonal  in  occupation,  functioned  as 
suppliers  of  resources  to  larger,  more  permanently  occupied  villages  (Johnson 
1976).  The  establishment  of  ancillary  maintenance  camps  may  be  viewed  as  one 
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method  of  increasing  food  supplies.  This  suggestion  is  further  supported  by 
the  indication  that  the  smaller  camps  were  established  late  in  the  Kansas  City 
Hopewell  cultural  sequence  (Johnson  1974),  possibly  after  the  larger  sedentary 
villages  had  increased  sufficiently  in  numbers  to  the  point  where  the  imme¬ 
diate  environment  could  no  longer  support  them.  This  adaptation  may  have  been 
a  more  effective  or  efficient  means  of  increasing  food  supplies  than  was 
agriculture.  If  so,  the  posited  increase  in  population  may  have  been  accom¬ 
modated  without  a  change  in  the  subsistence  base. 

A  second  possible  explanation  for  the  lack  of  evidence  for  agriculture  in 
the  Kansas  City  area  is  based  on  the  presence  of  a  well  developed,  efficient 
exploitation  of  subsistence  resources.  Following  Caldwell's  (1958) 
suggestion,  agriculture  was  not  adopted  because  the  existing  means  of  resource 
exploitation  fit  the  economic  requirements  quite  efficiently.  Caldwell  terms 
this  successful  adjustment  to  the  forest  environment  "primary  forest 
efficiency" . 

The  occurrence  of  such  an  efficient  well-adapted  pattern  of  resource 
exploitation  is  observable  in  the  archaeological  record  of  the  Little  Blue 
River  Valley  during  the  Early  Woodland  at  the  Traff  site  (Adair  1980).  While 
the  Kansas  City  Hopewell  subsistence  pattern  differs  from  this  pattern, 
research  indicates  that  a  well-developed  seasonal  pattern  of  resource  exploi¬ 
tation  is  characterized  in  this  cultural  period  (Adair  1977,  E.  Johnson  1973). 
The  scheduling  of  prime,  seasonally  available  foods  is  often  viewed  as  one  of 
the  more  efficient  collection  patterns  (Flannery  1968)  and  one  which  can 
incorporate  agricultural  foods  without  major  readjustments.  Floral  and  faunal 
evidence  from  the  Kansas  City  area  in  general  (Root  1979;  Adair  1977;  Johnson 
1973;  Artz  1979;  Wedel  1943;  Shippee  1972)  and  from  the  Little  Blue  River 
Valley  (Adair  1980;  Brown  and  Zeigler  1979;  Reeder  1979;  Schmits  1980;  Wright 
1980)  suggests  that  the  hunting  and  gathering  regime  was  a  highly  successful 
and  stable  system  that  survived  possibly  into  the  historic  era.  If  population 
pressures  could  be  dealt  with  in  the  manner  suggested  above,  with  the  adoption 
of  agriculture  viewed  as  one  of  several  alternatives,  it  is  possible  that 
agriculture  was  not  adopted  by  prehistoric  occupants  of  the  Little  Blue  Valley 
simply  because  it  was  not  needed. 


LITHIC  RESOURCE  UTILIZATION 


By  virtue  of  their  durability,  lithic  artifacts  are  often  the  major 
source  of  data  through  which  anthropologists  discern  exchange  patterns,  set¬ 
tlement  patterns  and  even  prehistoric  economic  and  political  systems.  Because 
of  this  it  is  important  that  they  be  understood  for  their  natural  internal 
variability  and  source  locations.  The  need  to  control  these  variables  has 
long  been  recognized  but  until  recently  the  only  local  attempt  to  do  so  was  a 
study  of  the  distribution  and  characteristics  of  Kansas  City  area  cherts  in 
Clay  County,  Missouri  (Reid  1977,  1980).  One  goal  of  the  Little  Blue  Lakes 
project  was  to  examine  the  variability  in  cherts  for  the  Little  Blue  River 
drainage,  as  well  as  to  determine  the  extent  of  utilization  by  its  inhabitants 
of  non-local  materials  including  chert,  hematite  and  glacial  erratics. 
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There  are  three  chert  bearing  limestones  in  the  study  area:  Winterset, 
Westerville  and  Argentine.  Of  these  Winterset  is  the  most  locally  abundant 
and  easiest  to  locate  due  to  its  stratigraphic  position  just  above  the  con¬ 
spicuous  outcropping  of  Bethany  Falls  limestone.  The  chert  is  of  generally 
good  quality  and  occurs  in  bedrock,  weathered  regoliths  and  secondary  alluvial 
deposits  throughout  the  valley.  Important  dimensions  of  the  internal  charac¬ 
teristics  of  Winterset  were  revealed  during  the  project.  Winterset  occurs  in 
massive  blue  tabular  layers  and  brown  tabular  chunks  and  nodules.  Brown 
Winterset  is  usually  located  lower  in  the  cross-section  of  Winterset  formation 
and  more  frequently  outcrops  in  the  Longview  Lake  area.  Blue  Winterset  chert 
is  located  in  the  upper  portions  of  the  formation  in  both  lake  areas.  Brown 
Winterset  has  a  smooth,  lustruous  appearence  and  a  varied  mottled  to  homogene¬ 
ous  internal  structure.  Blue  Winterset  is  often  riddled  with  calcite  veins 
and  laminae  and  is  somewhat  more  difficult  to  flake  than  the  brown. 

Brown  Winterset  is  similar  to  descriptions  of  Westerville  chert  from  Clay 
County,  Missouri.  Until  now,  it  was  assumed  that  the  internal  characteristics 
of  Winterset  were  restricted  to  those  of  the  blue  variety.  Because  of  this 
and  the  fact  that  no  chert-bearing  Westerville  limestone  had  been  found  in  the 
study  area,  virtually  all  brown  cherts  found  at  sites  in  this  area  were 
thought  to  be  imported  Westerville  chert.  For  example,  test  investigations  at 
23JA170  in  Longview  Lake  (Brown  1976)  reported  that  Westerville  chert 
accounted  for  52  percent  of  the  chipped  stone  debitage  and  60  percent  of  the 
point  samples  (Brown  1976:7506).  However,  Phase  III  investigations  at  23JA170 
indicated  that  the  points  were  29  percent  Westerville,  40  percent  Winterset 
(brown  and  blue),  10  percent  exotic  or  unknown  and  5.2  percent  Argentine.  For 
other  classes  of  chipped-stone  products  and  by-products  Winterset  represents 
the  overwhelming  majority  among  raw  material  classes.  A  similar  reversal  of 
specific  raw  material  utilization  at  23JA35  was  also  noted.  Most  of  the 
points,  other  bifacial  tools  and  debitage  were  variants  of  the  local  Winterset 
chert.  At  the  Sohn  site  (23JA110),  near  Longview  Lake  and  23J170,  early 
estimates  indicated  that  Westerville  or  Spring  Hill  cherts  accounted  for  30 
percent  of  the  56  points  from  its  Late  Archaic  component.  These  cherts  are 
located  65  km  north  of  the  site  (Reid  1980:38).  Considering  the  recently 
discovered  similarities  between  local  brown  Winterset  and  Clay  County  Wester¬ 
ville,  it  is  possible  that  this  estimate  is  too  high. 

The  results  of  the  present  investigations  indicate  that  Westerville  chert 
is  not  present  in  the  Little  Blue  drainage.  Argentine  chert  does  occur,  but 
in  minor  frequencies.  Its  parent  limestone  is  high  on  the  stratigraphic 
column  and,  in  the  Little  Blue  drainage,  its  remnants  occur  only  in  the  few 
scattered  patches  of  upland  prairies.  Secondary  deposits  of  Argentine  have 
been  located  in  the  south  and  southeastern  portions  of  the  valley. 

In  terms  of  chipped-stone  raw  materials,  procurement  focused  on  the 
locally  abundant  blue  and  tan  Winterset  chert  of  the  Little  Blue  drainage.  In 
both  Longview  and  Blue  Springs  this  chert  occurs  at  low  elevations  relative  to 
the  valley  floors  usually  in  near-surface  beds  and  regoliths,  secondary  slopes 
and  alluvial  deposits.  These  factors,  as  well  as  its  overall  suitability  for 
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tool  production,  are  probably  the  major  reasons  for  its  popularity  in  the 
chipped-stone  industry. 


Similar  reliance  on  locally  available  materials  may  be  seen  for  the 
groundstone  industries.  The  Little  Blue  drainage  was  not  glaciated  as  were 
adjacent  areas  to  the  north  such  as  Clay  and  Platte  Counties.  Consequently, 
the  low  frequency  of  manos,  metates,  adzes  or  axes  made  from  erratics  such  as 
quartzite  gabbro  and  granite  probably  indicate  a  preference  for  functional 
equivalents  made  from  other  locally  available  materials  such  as  chert.  It  is 
probable  that  many  perishable  materials  such  as  wood  were  also  used  as  sub¬ 
stitutes  . 

Non-local  sources  of  chert  found  in  sites  in  the  project  area  are  from 
Mississippian  system  formation  in  southern  and  central  Missouri.  These 
included  white  Burlington  chert,  oolithic  Jefferson  City  chert  and  olive-brown 
Plattsmouth  chert  with  numerous  white  fusilinid  fossils.  The  frequencies  of 
these  cherts  among  lithic  assemblages  is  characteristically  low,  especially 
among  production  debris.  When  they  do  occur  it  is  usually  in  the  form  of 
finished  projectile  points  and  small  flake  tools.  During  the  Middle  Woodland 
period,  the  frequencies  of  non-local  cherts  rises  for  light-duty  tools  while 
the  production  debris  still  reflects  intense  utilization  of  local  cherts.  A 
high  percentage  of  non-local  white  cherts  is  found  in  May  Brook  phase  sites. 

The  procurement  and  utilization  of  hematite  and  limonite  may  have 
required  a  variety  of  strategies.  It  is  known  that  limonite  occurs  as  surface 
deposits  from  Winterset  limestone  regoliths  in  the  upper  Little  Blue  Valley  in 
southern  Jackson  County.  Limonite  is  also  seen  in  Kansas  City  Group  shales 
and  as  a  cementing  agent  in  glacial  tills  north  of  the  Missouri  River.  Limo¬ 
nite  occurs  locally  as  a  soft  matte-textured  yellowish-red  variety  found  in 
the  area  limestone.  Hematite  is  a  hard,  metallic  mineral  whose  nearest  known 
sources  include  the  headwaters  of  the  Pomme  de  Terre  Valley  and  glacial  tills 
and  beds  in  north  central  Missouri. 


CULTURAL  ADAPTATION  IN  THE  LITTLE  BLUE  VALLEY 


The  cultural  sequence  we  have  outlined  for  the  Little  Blue  Valley 
indicates  intensive  occupation  of  this  region  from  the  Late  Archaic  (ca.  2600 
B.C.)  to  the  Mississippian  Period  (ca.  A.D.  1300).  Through  time,  settlement 
patterns  included  seasonal  and  year  round  campsites  of  small  and  large  groups 
of  people.  The  pattern  which  seems  to  have  persisted  during  Archaic  through 
Mississippian  times  is  one  of  seasonal  occupation  of  valley  bottoms  by  rela¬ 
tively  small  dispersed  groups.  Throughout  this  period,  subsistence  continued 
to  be  maintained  through  the  hunting  and  gathering  of  resources  from  the  mixed 
prairie/oak-hickory  forest.  The  result  of  these  efforts  included  protein  rich 
deer,  and  mast  products  supplemented  by  ruderals.  Riverine  resources  (eg. 
fish)  and  tropical  cultigens  were  utilized  only  to  a  limited  extent.  The 
majority  of  food  resources  were  a  result  of  the  natural  productivity  of  the 
local  woodland  environment. 
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Subsistence  technology  in  the  area  remains  fairly  stable  throughout  most 
of  the  known  prehistoric  sequences.  The  best  evidence  for  this  stability  is 
in  the  form  of  lithic  implements.  The  "early"  dominant  bifacial  tools  include 
heavy  and  light-duty  forms,  the  latter,  consisting  of  knives  and  dart  points. 
Other  tools  are  primarily  utilized  and  unifacially  retouched  flakes.  This 
technology  is  present  from  Late  Archaic  through  Middle  Woodland  times.  At 
about  A.D.  500,  small  corner-notched  points,  probably  arrow  armaments ,  replaced 
the  larger  forms.  This  technological  shift  is  important  for  the  lithic  indus¬ 
tries  but  it  may  not  have  had  a  great  impact  on  hunting  strategies. 

Resource  availability  in  the  Little  Blue  Valley  is  diverse  and  abundant 
but  susceptible  to  minor  climatic  changes.  Subsistence,  gained  from  the 
natural  productivity  of  the  mixed  prairire/oak-hickory  forest,  was  probably 
influenced  by  yearly  fluctuations  in  the  distribution  of  suitable  stands  of 
mast  products  and  associated  fauna.  Therefore, adequate  supplies  of  nutrition¬ 
ally  important  foods  could  have  been  assured  by  group  mobility.  In  general, 
the  variety  of  edge-environments  offered  by  the  mixed/prairie-forest  contained 
adequate  supplies  of  food.  Lithic  resources  were  also  abundant  in  the  form  of 
Winterset,  Westerville,  Argentine  and  possibly  Spring  Hill  chert.  Of  these, 
Winterset  chert  was  most  extensively  utilized  in  the  Little  Blue  Valley 
because  of  its  good  quality,  abundance  and  accessiblity  at  bedded,  regolithic 
and  secondary  deposits  on  valley  side  slopes  and  floors. 

This  summary  of  the  variability  for  three  major  subsistence  related  prac¬ 
tices  used  in  Kansas  City  area  for  4500  years  indicates  the  maintenance  of  a 
hunter-gatherer  based  economy  in  a  relatively  stable  mixed  prairie/forest 
environment.  Variability  is  present  in  the  form  of  settlement  types.  The 
most  persistent  type  is  the  seasonally  occupied  upland  site  during  the  Late 
Archaic  (ca.  4500-2000  B.C.). 

The  maintenance  of  the  hunting  gathering  subsistence  base  over  a  long 
period  of  time  probably  had  its  greatest  effects  on  the  social  structures  of 
the  area's  inhabitants,  particularly  the  organization  of  individual  settle¬ 
ments.  As  discussed  above,  the  advantages  of  mobility  and  dispersal  or  aggre¬ 
gation  were  probably  instrumental  in  assuring  adequate  subsistence  without 
relying  on  food  production  such  as  horticulture  or  agriculture.  The  processes 
of  implementation  of  the  different  settlement  types  necessitated  a  degree  of 
flexibility  within  various  levels  of  group  interaction.  For  example,  the  sea¬ 
sonally  dispersed-aggregated  pattern  suggested  for  the  Late  Archaic  would  have 
required  that  the  structure  of  the  smaller  group  be  compatible  with  that  of 
the  seasonal  gathering  of  several  such  groups.  The  large  permanent  settle¬ 
ments  of  Kansas  City  Hopewell  villages  located  to  the  north  of  the  Little  Blue 
Valley  indicates  a  more  complex  social  relations  necessary  to  maintain  the 
internal  village  affairs  as  well  as  extra-village  relationships.  Since  the 
Hopewell  village  co-existed  with  other  Middle  Woodland  settlements  of  differ¬ 
ent  sizes  and  duration  of  occupation, an  additional  dimension  is  added  to  this 
structure  of  social  relationships  which  may  or  may  not  have  been  compatible. 
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The  settlement  patterns  for  subsequent  Late  Woodland  and  Mississippian 
periods  in  the  Little  Blue  Valley  appear  to  be  seasonally  occupied  valley 
settlements  established  by  small  groups.  The  absence  of  permanent  village 
aggregates  indicates  the  disappearance  of  more  structured  organization  and  the 
continuance  of  a  long  established  set  of  traditions  regarding  group  interac¬ 
tion. 


These  forms  of  hunter-gatherer  cultural  adaptations  in  the  Little  Blue 
Valley  imply  that  its  existence  was  predicated  on  relatively  flexible  settle¬ 
ment  policies  and  social  relationships.  Thus,  it  is  difficult  to  imagine  at 
any  time  the  presence  of  a  level  of  social  organization  more  complex  than  the 
band  level. 

The  model  outlined  above  tor  cultural  adaptation  in  the  Little  Blue 
Valley  emphasizes  the  preservation  of  a  long  established  subsistence  tradition 
which  was  successful  because  of  decisions  to  vary  settlement  composition  and 
location  (hence,  social  structure)  rather  than  the  subsistence  base.  It  is 
one  illustration  of  what  may  be  termed  "cultural  conservatism"  in  that  parti¬ 
cular  long  standing  facets  of  cultural  relationships  and  adaptations  were 
promoted  over  other  alternatives.  In  the  Little  Blue  Valley,  the  policies 
involved  in  hunting  and  gathering  were  probably  better  preserved  than  any 
other  aspect  of  social  relationships. 

"Cultural  conservatism"  has  been  noted  elsewhere  in  anthropological 
studies.  Taylor  (1964)  and  Alexander  (1970)  note  that,  among  Coahuila  hunter- 
gatherers,  use  of  particular  waterholes  and  adjacent  food  resources  was 
restricted  to  the  membership  of  specific  living  groups.  By  a  pattern  which  he 
refers  to  as  "tethered  nomadism", adequate  water  and  food  supplies  were  guaran¬ 
teed  for  all  in  this  fashion.  At  the  same  time  cultural  interaction  between 
these  groups  was  restricted.  The  conservative  effect  in  this  case  is 
reflected  in  a  relatively  rigid  adherence  to  a  particular  group  of  people. 
Cultural  conservation  in  the  Little  Blue  Valley  implies  then,  the  presence  of 
a  stable  economy  rather  than  the  presence  of  specific  social  structures  over  a 
long  period  of  time. 


RECOMMENDATIONS  FOR  MANAGEMENT  OF  CULTURAL  RESOURCES 
IN  BLUE  SPRINGS  AND  LONGVIEW  PROJECT  AREAS 


Archaeological  resources  are  a  scarce,  fragile  commodity  constantly  being 
depleted  by  industrial  and  urban  expansion.  Although  it  is  difficult  to  refer 
to  any  archaeological  manifestation  as  insignificant,  it  is  necessary  to  make 
judgments  regarding  the  significance  of  sites  in  terms  of  he  expected  return 
for  effort  spent  in  obtaining  data.  The  site  must  be  viewed  in  relation  to 
the  existing  data  base  for  the  area  and  whether  the  information  available  at  a 
site  justifies  the  effort  required  to  extract  it,  or  whether  that  effort  might 
better  be  expended  on  some  other  site. 
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Objectivity  can  be  introduced  into  the  process  of  judging  a  site's  signi¬ 
ficance  by  examining  the  factors  regarding  the  phsyical  characteristics  of  the 
site,  such  as  its  degree  of  disturbance  or  the  presence  or  absence  of  features 
in  terms  of  a  ranking  scale  (c.f.  Henry  1978).  The  consideration  of  each 
factor  separately  and  the  documentation  of  the  factors  considered  allows  the 
archaeologist  to  provide  a  more  objective  basis  for  his  evaluation  and  gives 
contracting  and  reviewing  agencies  a  better  idea  of  the  process  used  to  make 
the  determination. 

In  making  recommendations  for  the  sites  tested  in  1979,  four  basic  cri¬ 
teria  were  utilized.  These  were:  (1)  physical  condition  of  the  site,  (2)  the 
site  content,  (3)  its  relationship  to  regional  research  questions  and  (4)  the 
expected  impact  of  dam  construction  and  related  activities  on  the  site.  The 
first  three  were  used  to  evaluate  the  potential  of  the  site  in  answering 
questions  pertinent  to  ti.e  archaeology  of  the  region  and  the  fourth  was  used 
in  the  process  of  making  recommendations  for  the  site. 

Site  condition  is  based  on  the  amount  and  nature  of  post-depositional 
disturbance.  Factors  such  as  plowing,  construction  activities,  road  building 
and  natural  erosion  are  taken  into  account.  The  site  content  is  based  on  the 
archaeological  features  or  remains  which  have  been  recorded  or  which  can  be 
expected  to  be  present  given  the  erosional  and  depositional  conditions  at  the 
site.  The  site  content  includes  such  things  as  the  presence  or  absence  of  a 
surface  distribution,  preservation  of  subsurface  cultural  deposits  or  features 
and  the  likelihood  of  recovering  datable  carbon,  faunal  or  botanical  remains 
or  diagnostic  artifacts.  These  factors  and  others  were  examined  to  determine 
what  materials  a  future  researcher  might  have  to  work  with  in  further  evalua¬ 
tion  of  the  site.  The  knowledge  gained  so  far  about  the  particular  site  was 
then  examined  in  relation  to  the  present  data  base  regarding  past  human  events 
in  the  area. 

These  three  major  factors  taken  together  were  used  in  making  a  judgment 
as  to  the  relative  significance  of  a  particular  site.  In  the  case  of  site 
judged  not  significant  no  further  work  is  recommended.  This  does  not  mean  the 
site  was  of  no  interest  as  an  archaelogical  manifestation  but  rather  that 
further  work  would  be  unlikely  to  increase  the  data  base  already  collected  ir 
survey  and  testing.  Destruction  of  these  sites  will,  therefore,  not  seriously 
affect  the  data  base  for  the  region,  provided  they  have  been  adequately  docu¬ 
mented  . 

In  the  case  of  a  site  judged  to  be  significant  as  a  result  of  testing 
there  are  then  a  limited  number  of  options  for  mitigation.  The  preferred 
option  is  preservation  (Wendorf  1978;  King  1975)  and  in  cases  where  this 
appears  feasible  it  has  been  recommended.  Preservation  can  include  anything 
from  simply  withholding  site  location  information  to  active  protection  of  the 
site,  dependent  on  the  anticipated  utilization  of  the  area.  Sites  preserved 
because  of  their  significance  should  be  formally  nominated  to  the  National 
Register  of  Historic  Places.  The  other  option,  in  cases  where  planned  activi¬ 
ties  will  destroy  or  seriously  endanger  the  site,  is  data  recovery.  The  form 
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this  excavation  will  take  is  dependent  on  the  nature  of  the  site  and  the 
research  questions  to  be  addressed.  It  could  range  from  a  controlled  surface 
collection  to  a  major  block  excavation.  For  some  sites  we  have  suggested 
research  questions  and  mitigation  options  but  these  must  be  viewed  as  starting 
points  only.  The  orientations  and  knowledge  of  future  researchers  must  guide 
the  final  mitigation  plans. 

It  is  recommended  that  no  further  work  be  conducted  at  eight  sites  in  the 
Blue  Springs  Lake  area  (23JA109,  23JA137,  23JA158,  23JA162,  23JA163,  23JA164, 
23JA165  and  23JA166)  and  at  eleven  sites  in  the  Longview  Lake  area  (23JA168, 
23JA169,  23JA171,  23JA172,  23JA173,  23JA174,  23JA175,  23JA176,  23JA177, 
23JA183  and  23JA184).  Decisions  for  these  recommendations  followed  from  the 
criteria  discussed  above.  Each  of  these  sites  is  characterized  by  particu¬ 
larly  low  artifact  yields  and  absence  of  cultural  features.  Culturally  diag¬ 
nostic  artifacts  were  recovered  at  only  nine  sites.  Construction  damage  des¬ 
troyed  the  integrity  of  cultural  deposits  at  23JA109.  At  23JA153  it  was 
determined  that  the  few  cultural  materials  were  redeposited  from  some  unknown 
location. 

Important  and  better  preserved  data  u-.s  recovered  from  nine  sites  and 
these  sites  were  consequently  recommended  .  jt  mitigative  action.  Options  for 
preservation  are  recommended  for  sites  23JA160,  23JA161  and  23JA182  in  the 
Blue  Springs  Lake  area  and  23JA181  in  the  Longview  Lake  area.  Site  23JA160  is 
an  upland  occupation  overlooking  the  East  Fork  of  the  Little  Blue  River.  The 
artifact  assemblage  came  from  a  good  depositional  context  and  included  a 
Dalton-like  point,  indicating  a  possible  Early  Archaic  occupation.  Early 
Archaic  sites  are  poorly  known  for  the  region,  thus  23JA160  is  significant  in 
terms  of  expanding  our  data  base  for  the  Archaic  period.  The  site,  however, 
is  not  in  direct  danger  of  inundation  or  construction.  Since  the  area  will  be 
open  to  public  use,  secondary  impact  in  the  form  of  vandalism  may  occur.  It 
is  recommended  that  the  site  be  preserved  or,  if  this  is  not  possible,  that 
additional  archaeological  investigations  be  conducted. 

Site  23JA161  is  also  an  upland  site  and,  like  23JA160,  may  represent  an 
Early  Archaic  occupation.  The  cultural  deposit  is  relatively  dense  and  would 
provide  data  necessary  for  settlement-subsistence  studies  of  the  Archaic 
period.  The  site  is  within  proposed  picnic,  parking  and  road  areas  and  it  is 
recommended  that  the  site  should  be  allowed  to  grow  in  natural  vegetation  in 
order  to  protect  it  from  vandalism.  If  preservation  is  not  possible,  steps 
should  be  taken  to  excavate.  Acorn  Shelter  (23JA182)  is  one  of  few  rock 
shelters  in  the  area.  It  contains  a  substantial  Late  Archaic  occupation  which 
may  be  related  to  23JA155.  Its  location  above  the  flood  pool  puts  it  out  of 
direct  danger  of  inundation  but  its  proximity  to  public  use  areas  requires 
that  it  be  protected  from  public  view.  In  particular,  a  proposed  public  trail 
should  be  aligned  so  as  to  divert  visitation  away  from  the  shelter.  If  this 
is  not  possible,  additional  mitigative  excavations  should  be  conducted. 

The  last  site  recommended  for  preservation  is  site  23JA181,  located  in 
Longview  Lake  on  a  bluff  slope  about  50  m  south  of  the  Little  Blue  River.  The 
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cultural  deposits  are  dense  and  represent  Early  Archaic  and  Woodland  occupa¬ 
tions.  Preservation  of  the  site  is  recommended  since  no  developments  are 
planned  for  the  area.  If  this  is  not  possible,  excavations  should  be  con¬ 
ducted  in  order  to  obtain  _in  situ  cultural  materials  and  datable  carbon 
samples. 

Five  sites  in  the  Little  Blue  Lakes  project  area  contain  particularly 
valuable  information  and  the  likelihood  of  either  direct  or  secondary  impact 
is  great.  Sites  23JA9  and  23JA37  are  both  rock  shelters  in  the  Blue  Springs 
Lake  area.  Neither  are  in  danger  of  inundation  but  their  proximity  to  public 
use  areas  increases  the  risk  of  public  visitation  and  destruction  by  vandals. 
Both  sites  contain  well  preserved  cultural  deposits  representing  multiple 
occupations.  At  23JA9,  Middle  Woodland  through  Mississippian  (May  Brook 
phase)  deposits  are  present.  The  May  Brook  phase  is  particularly  important 
since  this  aspect  of  the  Mississippian  period  has  only  recently  been  docu¬ 
mented.  The  rock  shelter  at  23JA37  contains  Late  Archaic  and  Woodland 
deposits  as  well  as  data  pertinent  to  subsistence  related  studies.  Since 
these  rock  shelters  are  two  of  three  such  sites  known  for  the  region  it  is 
recommended  that  their  contents  be  documented  through  extensive  excavations, 
although  mitigation  by  preservation  is  preferred  if  such  preservation  can  be 
assured . 

Black  Belly  (23JA38)  is  recommended  for  extensive  excavation  for  the 
following  reasons.  In  addition  to  its  Middle  Woodland  component,  the  site 
contains  a  stratigraphically  distinct  May  Brook  phase  occupation.  Both  com¬ 
ponents  have  intact ,  undisturbed  buried  deposits  which  contain  features  and 
organic  materials  suitable  for  establishing  duration  and  season  of  occupancy. 
As  we  have  previously  noted,  Middle  Woodland  settlement  subsistence  patterns 
are  not  well  understood  for  the  Little  Blue  Valley.  The  May  Brook  phase  has 
only  recently  been  defined  and  much  remains  to  be  learned  about  the  internal 
structure  of  these  sites  and  the  relationship  between  May  Brook  and  neigh¬ 
boring  Mississippian  and  Plains  Village  complexes.  In  addition,  Black  Belly 
is  rapidly  being  damaged  by  stream  erosion,  and  bank  slumping  and  will  be 
destroyed  by  inundation  by  the  multipurpose  pool  area.  Therefore,  extensive 
excavation  is  recommended  for  this  site. 

Site  23JA143  also  contains  an  intact  subsurface  deposit  for  the  Middle 
Woodland  period  including  floral  and  faunal  remains.  It  is  in  direct  danger 
of  inundation  and  preservation  is  not  a  possible  option.  The  site's  signi¬ 
ficance  •*  s  further  illustrated  by  the  fact  that  it  yielded  a  radiocarbon  date 
of  A.D.  330,  almost  exactly  the  same  as  that  obtained  for  the  nearby  Middle 
Woodland  occupation  at  23JA23,  750  meters  east  of  23JA143.  The  combined  study 
of  23JA238  and  23JA143  should  clarify  the  nature  of  Middle  Woodland  adapta¬ 
tions  in  the  Little  Blue  Valley.  Recovery  of  a  large  artifact  sample  from 
these  sites  should  provide  sufficient  data  to  assess  the  relationship  between 
the  Little  Blue  Valley  Middle  Woodland  sites  and  Kansas  City  Hopewell  sites 
north  of  the  Missouri  River. 
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Site  23JA155  is  the  oldest  securely  dated  occupation  in  the  Kansas  City 
area.  It  is  a  deeply  buried  terrace  deposit  with  preserved  floral  and  faunal 
samples.  Its  age,  ca.  2400  B.C.,  makes  it  contemporaneous  with  Late  Archaic 
Nebo  Hill  occupations,  yet  artifact  styles  are  distinct  from  those  of  the  Nebo 
Hill  complex.  Thus  we  are  now  faced  with  possibly  two  distinct  contemporane¬ 
ous  Late  Archaic  phases.  This  site  will  be  adversely  affected  by  wave  action 
when  the  lake  is  at  multipurpose  pool  level  although  serious  damage  may  occur 
at  flood  pool  level.  Appropriate  mitigative  action  should  be  taken  to 
preseive  or  to  intensively  study  this  site. 

Mitigation  in  the  form  of  excavation  was  conducted  at  five  sites  in  the 
course  of  the  Little  Blue  Lakes  project.  Two  Late  Archaic  Nebo  Hill  phase 
sites  were  investigated.  Site  23JA170  is  a  bluff-top  site  overlooking  the 
Little  Blue  River  in  the  Longview  Lake  area.  It  is  a  relatively  large  site 
with  high  densities  of  debris  and  tools  as  well  as  a  strong  index  of  Nebo  Hill 
lanceolate  points.  No  hearths  or  other  features  were  encountered,  but  given 
the  density  of  artifacts,  it  is  likely  that  the  site  still  contains  intact 
deposits  of  cultural  materials.  Since  the  site  area  may  encounter  visitation 
during  public  use  it  is  recommended  that  the  area  be  allowed  to  grow  up  in 
natural  vegetation  for  the  purpose  of  preservation.  The  Turner-Casey  site 
(23JA35)  is  a  very  large  bluff-top  Nebo  Hill  phase  site  representing  the 
earliest  westward  extension  of  fiber  tempered  ceramics.  A  considerable  amount 
of  information  remains  to  be  collected  from  the  site.  Since  the  occupied  area 
may  be  used  as  a  borrow-pit  for  dam  fill  construction,  it  is  recommended  to 
(1)  preserve  representative  areas  of  t 'e  site  and  (2)  monitor  mechanical 
stripping  of  borrow  areas  by  a  professional  archaeologist  for  the  recovery  of 
tools  and  features. 

Site  23JA112  and  the  Mouse  Creek  site  (23JA104),  located  in  Longview 
Lake,  are  valley  bottom  sites  along  the  Little  Blue  River  and  Mouse  Creek, 
respectively.  Both  contained  the  remnants  of  small  seasonally  occupied 
encampments  of  the  Late  Middle  Woodland  or  Late  Woodland  periods.  Excavation 
permitted  recovery  of  suitable  amounts  of  data  for  the  determination  of 
settlement  and  subsistence  related  practices  for  the  Woodland  period.  No 
further  work  is  recommended  for  these  sites. 

The  Bowlin  Bridge  sice  (23JA38)  was  originally  considered  to  be  a  Middle 
Woodland  encampment.  The  present  investigations  revealed  two  temporally 
distinct  occupations  of  the  Early  Woodland  and  Mississippian  periods  (May 
Brook  phase).  Analyses  indicated  that  the  nature  of  the  occupations  conformed 
to  other  sites  of  those  time  periods.  Both  are  streamside  short-term  occupa¬ 
tions  related  to  exploitation  of  nearby  food  resources,  perhaps  on  a  seasonal 
basis.  No  further  work  is  recommended  for  the  Bovlin  Bridge  site. 
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GLOSSARY  OF  TECHNICAL  TERMS 


agriculture  —  Increased  food  supply  beyond  the  natural  food  supply.  Prehis- 
torically,  it  is  difficult  to  distinguish  agriculture  from  horticulture. 
However,  in  historic  times  agriculture  is  usually  indicated  by  intensifi- 
cation  of  horticulture  technology  by  use  of  domesticated  animals,  irriga¬ 
tion  systems  and  more  complex  machines  such  as  plows. 

artifact  -  An  object  of  any  type  made  by  human  hands.  Tools,  weapons,  pottery, 
and  sculptured  and  engraved  objects  are  representative  artifacts. 

assemblage  -  A  group  of  industries  found  in  an  archaelogical  site. 

atlatl  -  A  device  which  makes  it  possible  to  throw  a  spear  farther  and  with 
greater  speed  than  possible  with  the  arm  only. 

attribute  -  A  distinct  feature  of  an  artifact  that  connot  be  divided  into 
additonal  units  of  a  similar  kind,  e.g.,  temper  is  a  ceramic  attribute. 

awl  -  A  pointed  bone  or  antler  tool  used  in  the  manufacture  of  skin  items  and 
clothing . 

bifacial  -  Deliberate  alteration  upon  two  opposite  surfaces  of  a  stone  tool. 

body  sherd  -  Fragment  from  the  lower  portion  of  a  ceramic  vessel. 

celt  -  An  ungrooved  axe  head  made  of  a  hard  metal,  ground  or  chipped-stone. 
The  term  is  also  used  for  adze.  The  celt  was  mounted  on  a  staff  or  shaft 
of  wood  or  was  attached  by  a  thong  to  a  handle. 

chert  -  Any  of  various  microscopically  crystalline  mineral  varieties  of 
silica.  In  the  Kansas  City  locality,  chert  occurs  in  several  limestone 
members  and  used  as  the  preferred  raw  material  for  the  local  chipped- 
stone  industries  because  of  its  workability  and  conchoidal  fracture. 

collard  rim  -  Technological  and  stylistic  motif  in  ceramic  manufacture  consis¬ 
ting  of  a  horizontal  addition  of  clay  to  the  neck  of  the  vessel. 

complex  -  A  related  group  of  traits  in  a  given  culture  area  or  locality,  e.g., 
Nebo  Hill  complex  of  the  Kansas  City  locality. 

component  -  A  zone  in  an  archaeological  site  grouped  into  a  phase  with  similar 
assemblages  in  the  same  locale  and  of  the  same  time  period. 

conchoidal  fracture  -  Clam-like,  curved  surfaces  with  ripple  marks  formed 
under  certain  kinds  of  rock  breakage;  it  is  the  characteristic  breakage 
pattern  of  chert  when  directed  blows  are  applied  to  produce  flakes, 
blades  or  for  the  shaping  of  chipped-stone  tools. 

cordmarking  -  A  pottery  decoration  produced  by  pressing  the  vessel  surface 
with  a  cord-wrapped  tool  when  the  clay  is  still  malleable. 
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cultural  resources  management  -  Knowledgeable  investigation,  preservation  and 
public  dissemination  of  information  relating  to  prehistortic  and  historic 
artifacts,  habitations  and  archaeological  sites. 

culture  -  Man's  extrasomatic  means  of  adaptation.  It  is  the  transference  of 
technology,  social  organization  and  ideology  by  non-biological  means. 

diagnostic  artifact  -  Material  remnant  of  an  historic  or  prehistoric  technol¬ 
ogy  that  provides  a  temporal  and  cultural  association,  which  has  been 
determined  by  previous  scientific  investigations. 

fluted  -  Term  which  refers  to  a  stone  tool  manufacturing  technique  associated 
with  Paleo-Indian  period  and  consists  of  relatively  long  parallel-sided 
scars  on  tools  surfaces. 

grab  sample  -  A  sample  of  artifacts  recovered  from  the  general  provenience  of 
the  site  rather  than  individually  mapped  or  collected  by  grid  quadrants. 

grit  timpering  -  Temper  consisting  of  crushed  particles  of  rock  such  as 

limestone,  chert  or  granite. 

ground  stone  -  Term  referring  to  method  of  stone  tool  manufacture  consisting 
of  grinding  and  polishing  in  order  to  produce  the  desired  shape. 

hammerstone  -  Usually  a  modified  or  unmodified  pebble  or  cobble  used  as  a 
hammer . 

hematite  -  A  blackish-red  or  brick-red  mineral,  essentially  Fe^O^,  the  chief 
ore  of  iron.  Hematite  served  largely  as  a  pigmenting  substance  for 

aesthetic  purposes  in  prehistoric  and  historic  times,  but  large  dense 
pieces  were  sometimes  selected  to  be  formed  into  tools. 

horticulture  -  Hand  tillage  of  the  soil,  using  such  implements  as  the  hoe  or 
digging  stick.  Production  of  food  using  horticulture  does  not  require 
the  use  of  draught  animal  or  machines. 

industry  -  Artifact  types  involved  with  a  specific  function,  e.g.,  a  grinding 
tool  industry. 

in  situ  -  Term  referring  to  an  intact  position  of  an  artifact  within  the 
matrix  in  which  it  was  originally  deposited. 

mano  -  A  hand  stone  that  has  been  shaped  for  use  as  a  grinding  stone  in 

connection  with  a  metate.  It  is  associated  with  the  processing  of  vege¬ 

table  matter. 

metate  -  A  flat  stone  upon  which  seeds  and  other  foods  are  mashed  and  ground. 

monitor  -  Supervision  of  earth  alteration  activities  by  qualified  archaeolo¬ 
gists  to  insure  that  cultural  deposits  are  not  destroyed  by  such  activi¬ 
ties  . 
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National  Register  of  Historic  Places  -  Official  list  of  the  nations 's  cultural 
resources  worthy  of  preservation. 

pestle  -  An  implement  used  to  pulverize  materials  in  a  mortar. 

phase  -  A  cultural  complex  possessing  traits  sufficiently  characterist ic  to 
distinguish  it  for  purposes  of  preliminary  classification,  from  earlier 
and  later  manifestations  of  the  cultural  development  of  which  if  formed  a 
part,  and  from  contemporaneous  complexes.  For  example,  the  Steed-Kisker 
and  May  Brook  phases  are  approximately  contemporaneous,  yet  materially 
distinct  phases  of  the  Mississippian  period  in  the  Kansas  City  locality. 

radiocarbon  dating  -  The  analysis  of  radioactive  carbon  ( C— 1 4 )  in  archaeolog¬ 
ical  samples  to  help  date  the  remains.  The  method  is  especially  useful  in 
dating  materials  originating  within  the  last  20,000  to  30,000  years.  It 
is  important  that  unaltered  organic  materials  be  used. 

sedimentation  -  The  natural  process  of  soil  accumulation  derived  from  alluvial 
(riverine)  or  colluvial  (mass  earth  movement)  processes. 

stratigraphy  -  The  study  of  stratification  and  the  results  of  those  studies;  a 
sequence  of  definable  strata. 

technology  -  All  the  means  used  to  provide  items  necessary  for  human  survival 
and  comfort:  tools,  weapons,  technical  knowledge,  resources  that  serve  as 
instruments  rather  than  subjects  of  labor. 

tempering  -  The  hardening  and  control  of  ceramic  malleability  by  the  addition 
of  grass,  sand,  lime,  crushed  sherds  and  feldspar  to  the  clay  paste. 

terrace  -  Bench-like  features  found  along  valley  sides;  the  remnants  of  former 
valley  bottoms  left  behind  as  the  stream  continued  downcutting. 

tradition  -  Temporal  continuity  represented  by  persistent  configurations  in 
single  technologies  or  other  systems  of  related  forms. 

type  ■  A  category  of  things,  processes,  or  causes. 

typology  -  The  procedure  of  establishing  and  using  archaeological  types;  an 
established  system  of  types. 


551 


552 


REFERENCES 


Adair,  M.J 
1977 


Adair,  M.J 
1980 


Adair,  M.J 
1981 


Ahler,  S. 
1971 


Ahler,  S. 
1976 


Alexander, 

1970 


Anderson , 
1964 


Anderson , 
1942 


Artz,  J.A. 
1979 


Asch,  D.L. 
1978 


Subsistence  exploitation  of  the  Young  site:  a  predictive  model 
for  Kansas  City  Hopewell.  Master's  thesis,  Department  of  Anthro¬ 
pology,  University  of  Kansas,  Lawrence. 


Analysis  of  carbonized  floral  remains.  In ; "Archaeological  inves¬ 
tigations,  in  the  proposed  Blue  Springs  Lake  area,  Jackson  County, 
Missouri:  the  Early  Woodland  Period,"  by  Christopher  A.  Wright. 

Report  submitted  to  Burns  and  McDonnell  Engineers,  Kansas  City, 
Missouri . 

and  M.E.  Brown 

The  Two  Deer  site  (14BU55):  a  Plains  Woodland  Plains  Village  tran¬ 
sition.  MS,  Museum  of  Anthropology,  University  of  Kansas. 


Projectile  point  form  and  function  at  Rodger's  Shelter,  Missouri. 
Missouri  Archaeological  Society  Research  Series  8.  Columbia. 


Sedimentary  processes  at  Rodgers  Shelter.  In;  Prehistoric  man  and 
his  environments:  A  case  study  in  the  Ozark  Highlands .  Edited  by 
W.  Raymond  Wood  and  R.  Bruce  McMillan.  Academic  Press,  New  York. 


R.K. 

Archaeclogical  excavations  at  Parida  Cave,  Val  Verde  County, 
Texas.  Paper  of  the  Texas  Archaeological  Salvage  Project  19. 


The  status  of  deer  in  Kansas.  University  of  Kansas ,  Museum  of 
Natural  History ,  Miscellaneous  Publication  39:  1-36. 


Amphibians  and  reptiles  of  Jackson  County,  Missouri.  Chicago 
Academy  of  Sciences ,  Bulletin  6  (11):  203-220. 


Soil  distribution  and  vegetational  reconstruction  in  the  Kansas 
City  * nternational  Airport  environs.  In:  "Cultural  Resources  of 
Kans  ,  City  International  Airport  and  its  environs,"  edited  by 
Brad  Logan,  pp.  20-26.  University  of  Kansas  Museum  of  Anthro¬ 
pology  Research  Series ,  Number  3. 

and  N.B.  Asch 

The  economic  potential  of  Iva  annua  and  its  prehistoric  importance 
on  the  Lower  Illinois  Valley.  University  of  Michigan  Museum  of 
Anthropology,  Anthropological  Papers  67.  Ann  Arbor. 


553 


Asch,  N., 
1972 


Antevs,  E. 
1955 


Baerris,  D 
1976 


Baumler,  M 
1976 


Bell,  P. 
1976 


Benedict , 
1981 


Benedict , 
1973 


Bernabo ,  J 
1977 


Bordaz,  J. 
1959 


Bornowski , 
n.d . 


Bourdo,  E. 
1956 


Bradley,  B 
1974 


.  Ford  and  D.L.  Asch 

Paleoethnobotany  of  the  Roster  site:  the  Archaic  horizons.  Illi¬ 
nois  State  Museum  Reports  of  Investigation  24. 


Geologic-climatic  dating  in  the  West.  American  Antiquity ,  20 

(4):  217-335. 

A.,  R.A.  Bryson,  and  J.E.  Kutzbach 
Climate  and  Culture  in  the  Western  Great  Lakes  Region,  Midwestern 
Journal  of  Archaeology  1  (1):  39-57. 


An  initial  prehistoric  settlement-subsistence  analysis  for  the 
Little  Blue  River  Valley.  In;  Little  Blue  River  Channel-Modifica¬ 
tion  Project,  archaeological  research  design.  Report  submitted  to 
Corps  of  Engineers,  Kansas  City  District,  Department  of  the  Army. 

Spatial  and  temporal  variability  within  the  Trowbridge  site,  a 
Kansas  City  Hopewell  Village.  In; "Hopewell ian  Archaeology  in  the 
lower  Missouri  valley,"  edited  by  A.E.  Johnson.  University  of 
Kansas  Publications  in  Anthropology  8:  6-58. 


.B. 

The  Fourth  of  July  Valley:  Glacial  geology  and  archaeology  of  the 
timberline  ecotone.  Ward,  Colorado,  Center  for  Mountain  Archaeo¬ 
logy. 


.B. 

Chronology  of  cirque  glaciation,  Colorado  Front  Range.  Quaternary 
Research  3:  584-599. 

.C.  and  T.  Webb 

Changing  patterns  in  the  Holocene  pollen  record  in  northeastern 
North  America:  A  mapped  summary.  Quaternary  Research  5:  591-619. 


Tools  of  the  Old  and  New  Stone  Age .  New  York:  Natural  History 
Press . 

A. 

Paleosols  and  Paleoenvironments  of  Wolf  Creek,  Russell  County, 
Kansas.  Department  of  Geography,  University  of  Kansas  (M.A.  in 
preparation) . 

l  . ,  Jr. 

A  review  of  the  General  Land  Office  survey  and  of  its  use  in 
quantitative  studies  of  former  forests.  Ecology  37  (4):  754-768. 


Comments  on  the  lithic  technology  of  the  Casper  site  materials. 
In:  The  Casper  Site:  A  Hell  Gap  bison  kill  on  the  High  Plains , 
edited  by  George  C.  Frison,  Academic  Press,  New  York. 


554 


Brockington,  P.E.,  Jr. 

1978  Culture  drift  and  Kansas  City  Hopewell  stone  tool  variability:  a 
multisite  analysis.  Ph.D.  dissertation,  Department  of  Anthropo¬ 
logy,  University  of  Kansas,  Lawrence. 

Brown,  K.  and  M.  Baumler 

1976  Little  Blue  River  channel-modification  project,  archaeological 
research  design.  Report  submitted  to  the  Department  of  the  Army, 
Kansas  City,  District  Corps  of  Engineers. 

Brown,  K.L. 

1977  Historic  and  prehistoric  cultural  resources  of  the  Blue  Springs 
and  Longview  Lakes,  Jackson  County,  Missouri.  Report  submitted  to 
the  Department  of  the  Army,  Kansas  City  District  Corps  of  Engin¬ 
eers  . 

Brown,  K.L.  and  R.  Ziegler 

1979  Prehistoric  cultural  resources  within  the  right-of-way  of  the  pro¬ 
posed  Little  Blue  River  channel,  Jackson  County,  Missouri.  Report 
submitted  to  the  Kansas  City  District  Corps  of  Engineers, 
Department  of  Army. 

Brown,  K.L. 

1979  Excavations  at  the  Seven  Acres  site,  23JA115.  In : "Prehistoric 
cultural  resources  within  the  right-of-way  of  the  proposed  Little 
Blue  River  channel,  Jackson  County,  Missouri,"  Report  submitted 
to  the  Department  of  the  Army,  Kansas  City  District  of  the  Corps 
of  Engineers:  413-513. 

Bryson,  R.A.  and  W.M.  Wendland 

1967  Tentative  climatic  patterns  for  some  late  glacial  and  post-lacial 
episodes  in  central  North  America.  In  Life,  Land  and  Water, 
edited  by  W.J.  Mayer  Oakes.  University  of  Manitoba ,  Department  of 
Anthropology  Occasional  Papers ,  pp.  277-298. 

Bryson,  R.A. ,  W.M.  Wendland,  J.D.  Ives  &  J.T.  Andrews 

1969  Radiocarbon  isochrones  on  the  disintegration  of  the  Laurentide  Ice 

Sheet.  Arctic  and  Alpine  Research ,  1:  1-14. 

Bryson,  R.A. ,  P.A.  Baerreis  and  W.M.  Wendland 

1970  The  character  of  Late  Glacial  and  Post-Glacial  climatic  changes. 
In :"Pleistocene  Recent  Environments  of  the  Central  Plains,"  edited 
by  W.  Dort,  Jr.  and  J.D.  Jones,  Jr.  University  of  Kansas , 
Department  of  Geology ,  Special  Publication  3.  Lawrence. 

Bucy,  D.R. 

1974  A  technological  analysis  of  a  basalt  quarry  in  western  Idaho. 
Tebiwa  16  (2):  1-45. 

Butler,  D.R. 

n.d.  Glacial  chronologies  in  two  small  valleys  of  the  Lambi  Mountain 
Range,  Idaho.  Department  of  Geography,  University  of  Kansas 
(Ph.D.  in  preparation). 


555 


Butzer,  K. 
1977 


Calabrese , 
1969 


Caldwell , 
1958 


Campbell , 
1968 


Chapman,  C 
1954 


Chapman ,  C 
1975 


Chapman,  C 
1980 


Chapman,  R 
1977 


Chomko ,  S . 
1976 


Chomko ,  S . 
1978 


Clark,  J.D 
1974 


Geomorphology  of  the  lower  Illinois  valley  as  a  spatial-temporal 
context  for  the  Koster  archaic  site.  Illinois  State  Museum 
Reports  of  Investigations,  No.  34. 


F.A. 

Doniphan  Phase  Origins:  An  Hypothesis  Resulting  from  Archaeo¬ 
logical  Investigations  in  the  Smithville  Reservoir  Area,  Missouri, 
1968.  Manuscript  submitted  by  the  University  of  Missouri  to  the 
National  Park  Service,  Midwest  Region,  Omaha. 


.R. 

Trend  and  tradition  in  the  prehistory  of  the  eastern  United 
States.  American  Anthropological  Association ,  Washington,  D.C., 
Memoir  88. 


•  M. 

Territoriality  among  ancient  hunters:  interpretations  from  ethno¬ 
graphy  and  nature.  In:  Anthropological  Archaeology  in  the 
Americas ,  edited  by  B.J.  Meggers,  1-21.  Anthropological  Society 
of  Washington. 


H. 

Preliminary  salvage  archaeology  in  the  Pomme  de  Terre  Reservoir 
area,  Missouri.  The  Missouri  Archaeologist  18:  1-45. 


H. 

The  Archaeology  of  Missouri ,  University  of  Missouri  Press, 

Columbia,  Missouri. 

H. 

The  Archaeology  of  Missouri ,  II .  University  of  Missouri  Press, 
Columbia,  Missouri. 


C. 

Analysis  of  the  lithic  assemblages.  In  Settlement  and  subsistence 
along  the  Lower  Chaco  River:  The  CGP  survey ,  edited  by  Charles  A. 
Reher.  University  of  New  Mexico  Press. 


The  Phillips  Springs  site,  23HI216:  Harry  S.  Truman  Reservoir, 

Missouri.  Report  submitted  to  the  Heritage  Conservation  and  Re¬ 
creation  Service,  Interagency  Archaeological  Service,  Denver. 

.  and  G.W.  Crawford 

Plant  husbandry  in  prehistoric  eastern  North  America:  new  evi¬ 

dence  for  its  development.  American  Antiquity  43  (3):  4  5  ^ — A  7  . 

and  M.R.  Kleindiest 

The  Stone  Age  cultural  sequence:  terminology,  typology  and  raw 

material.  In:  Kalambo  Falls  Prehistoric  Site ,  II ,  The  Later  Pre¬ 
historic  Cultures,  edited  by  J.D.  Clark.  Cambridge  University 
Press . 


556 


Cohen,  M.N. 

1977  The  food  crisis  in  prehistory:  overpopulation  and  the  origin  of 
agriculture .  Yale  University  Press. 

Commissioner  of  Agriculture 

1871  Report  of  the  Commissioner  of  Agriculture  for  the  year  1870.  U.S. 
Government  Printing  Office,  Washington,  D.C. 

Cook,  S.F. 

1972  Prehistoric  Demography .  Addison-Wesley  Modules  in  Anthropology 
16. 

Denton,  G.H.  and  W.  Karlen 

1973  Holocene  Climatic  variations  —  their  pattern  and  possible  cause. 

Quaternary  Research  3  (2):  155-205. 

Dort,  W.  Jr.,  C.J.  Sorenson  and  W.C.  Johnson 

n.d.  Valley  alluviation,  paleosols  and  paleoenvironment  interpreta¬ 

tions,  east-central  Kansas.  (in  progress). 

Dumond  D.E. 

lv  The  limitation  of  human  population.  Science  187:  713-721. 

Feag_ns,  J.D. 

1976  Archaeological  and  historical  survey  of  the  proposed  May  Brook 
Interceptor  Sewage  Line  in  the  city  of  Lee's  Summit,  Jackson 
County,  Missouri.  Report  submitted  to  Larkin  and  Associates  Con¬ 
sulting  Engineers,  Kansas  City,  Missouri. 

Fewkes,  J.W. 

1896  A  contribution  to  Ethno-Botany .  American  Anthropologist  9:  14- 

21. 

Filer,  R.  and  C.  Sorenson 

1977  Soils  and  geomorphic  study  in  the  Longview  and  Blue  Springs  Lakes. 

In  Historic  and  prehistoric  Cultural  Resources  at  Blue  Springs  and 
Longview  Lakes,  Jackson  County,  Missouri,  pp.  134-162.  Report 

submitted  to  the  Corps  of  Engineers,  Kansas  City  District,  Depart¬ 
ment  of  the  Army. 

Firsch,  R.E. 

1978  Population,  food  intake  and  fertility.  Science  199:  22-30. 

Flannery,  K.V. 

1968  Archaeological  systems  theory  and  early  mesoamerica.  In;  Anthro¬ 
pological  Archaeology  in  the  Americas ,  edited  by  Betty  J. 
Meggers,  pp.  67-87.  The  Anthropological  Society  of  Washington, 
Washington,  D.C. 


Foley,  R. 
1977 


Space  and  energy:  a  method  for  analyzing  habitat  value  and  utili¬ 
zation  in  relationship  to  archaeological  sites.  In;  Spatial 
Archaeology,  edited  by  D.L.  Clarke,  pp.  163-186. 


I 


Ford,  R.I. 

1979  Gathering  and  gardening:  trends  and  consequences  of  Hopewell  sub¬ 
sistence  strategies.  In:  "Hopewell  Archaeology,"  edited  by  David 
S.  Brose  and  Naomi  Greber,  pp.  234-238.  Kent  State  University 
Press,  Kent,  Ohio. 

Frison,  G.C. 

1979  Discussion:  inferring  worked  materials.  In: 

analysis ,  edited  by  Brian  Hayden,  pp.  283-287. 

New  York. 

Gardner,  G.D. 

1980  Geology  and  geomorphology  of  the  Little  Platte  Valley:  background 
for  identifying  and  testing  for  buried  archaeological  and  geologi¬ 
cal  investigations  in  the  Little  Platte  River  valley,  western 
Missouri.  In  Before  Smith's  Mill:  Archaeological  and  geological 
investigations  in  the  Little  Platte  River  valley,  western 
Missouri.  Report  submitted  to  the  Corps  of  Engineers,  Department 
of  the  Army,  Kansas  City  District. 

Gilmore,  M.R. 

1919  Uses  of  plants  by  the  Indians  of  the  Missouri  River  region. 
Bureau  American  Ethnology  Annual  Report  (1911-12)  3:  43-154. 


Lithic  use-wear 
Academic  Press, 


Godelier,  M. 

1972  Rationality  and  irrationality  in  economics .  Monthly  Review  Press. 

Goodyear,  A.D, 

1974  The  Brand  site:  a  techno-functional  study  of  a  Dalton  site  in 

northeast  Arkansas.  Arkansas  Archaeological  Survey  Research 
Series ,  Fayetteville. 

Gould,  R.A. 

1968  Living  archaeology:  The  Ngatatjara  of  western  Australia.  South¬ 
western  Journal  of  Anthropology  12  (2):  101-122. 

Gould,  R.A. 

1969  Subsistence  behavior  among  the  Western  Desert  Aborigines  of  Aus¬ 
tralia.  Oceania  _>9  (4):  253-274. 

Gregory,  H.F.,  Jr.,  L.C.  Davis  and  D.G.  Hunter 

1970  The  Terral  Lewis  site:  a  poverty  point  activity  facies  in  Madison 

Parish  Louisiana.  In  "The  Poverty  Point  culture,"  edited  by 
Bettye  J.  Broyles  and  Clarence  Webb.  Southeastern  Archaeological 
Conference  Bulletin  12:  35-46. 

Grosser,  R.D. 

1977  Late  Archaic  subsistence  patterns  from  the  central  Great  Plains: 

a  systemic  model.  Ph.D.  dissertation,  Department  of  Anthropology, 
University  ot  Kansas,  Lawrence. 

Gruger,  J. 

1973  Studies  on  the  Late  Quaternary  Vegetation  History  of  Northeastern 
Kansas.  Bulletin  of  the  Geological  Society  of  Ameri ca ,  Vol.  84, 
pp.  239-250. 


558 


Hall,  E. 
1955 


Handbook  of  Mammals  of  Kansas.  University  of  Kansas ,  Museum  of 
Natural  History,  Miscellaneous  Publication  7 . 


Harrington 

1960 

Hedrick,  U 
1933 

Heffner,  M 
1974 


Heizer,  R. 
1960 


Henry,  D.O 
1978 


Holder,  P. 
1970 


Holmes,  W. 
1919 


Howe 11,  D . 
1956 


Hudson,  C. 
1976 


Institute 
n.d . 


Jackson,  D 
1962 


Jochim,  M. 
1976 


,  M.R. 

The  Ozark  Bluff  Dwellers.  Indian  Notes  and  Monographs  12 


.P. 

A  history  of  agriculture  in  the  state  of  New  York ,  Albany. 


.L. 

An  assessment  of  the  archaeological  resources  of  the  Little  Blue 
River  Basin,  Jackson  County,  Missouri.  Report  submitted  to  the 
Department  of  the  Interior,  National  Park  Service,  Midwest  Archae¬ 
ological  Center,  Lincoln,  Nebraska. 

F.  and  S.F.  Cook 

The  application  of  quantitative  methods  in  archaeology.  Viking 
Fund  Publications  in  Anthropology  28. 


The  prehistory  and  paleoenvircnment  of  Hominy  Creek  Valley:  1977 
field  season.  University  of  Tulsa,  Contribution  in  Archaeology  4. 
Tulsa,  Oklahoma. 


The  Hoe  and  the  Horse  on  the  Plains .  University  of  Nebraska 
Press.  Lincoln. 


D. 

Handbook  of  aboriginal  American  antiquities,  Part  1.  Smithsonian 
Institution,  Bureau  of  American  Ethnology  Bulletin  60.  U.S.  Gov¬ 
ernment  Printing  office,  Washington,  D.C. 

L.  and  C.L.  Kucera 

Composition  of  pre-settlement  forests  in  three  counties  of  Mis¬ 
souri.  Bulletin  of  the  Torrey  Botanical  Club  83  (3):  207-217. 


The  southeastern  Indians .  University  of  Tennessee  Press,  Knox¬ 
ville  . 

for  the  Development  of  Indian  Law 

Treaties  and  agreements  of  the  Indian  tribes  of  the  northwestern 
Plains.  Washington,  D.C. 


Letters  of  the  Lewis  and  Clark  Expedition  with  Related  Documents: 
1783-1854 .  University  of  Illinois  Press.  Urbana. 


A. 

Hunter-gatherer  settlement  and  subsistence.  Academic  Press,  New 
York . 


Johnson,  A.E. 

1972  Archaeological  investigations  in  the  Kansas  City  Hopewell  area. 
MS,  Museum  of  Anthropology,  University  of  Kansas. 

Johnson,  A.E. 

1974  Settlement  pattern  variability  in  the  Brush  Creek  Valley,  Platte 

County,  Missouri.  Plains  Anthropologist  19  (64):  107-122. 

Johnson,  A.E. 

1975  K-means  and  temporal  variability  in  Kansas  City  Hopewell  ceramics. 

American  Antiquity  49  (3):  283-295. 

Johnson,  A.E. 

1976  Introduction.  In:  Hopewellian  archaeology  in  the  lower  Missouri 

valley,  edited  by  A.E.  Johnson.  University  of  Kansas  Publications 
in  Anthronologv  8:  1-6. 

Johnson,  A.E. 

1976  A  model  of  the  Kansas  City  Hopewell  subsistence-settlement  system. 

In; "Hopewellian  archaeology  in  the  lower  Missouri  valley,"  edited 
by  Alfred  E.  Johnson.  University  of  Kansas  Publications  in 
Anthropology  8:  7-15. 

Johnson,  D.L. 

1978  Soil-Geomorphic  and  Soil-Archaeological  Relationships  at  the  Sohn 

Site,  Jackson  County,  Missouri.  In:  "The  Sohn  site,  23JA110, 
Jackson  County,  Missouri,"  by  Robert  L.  Reeder.  Report  submitted 
to  the  Missouri  State  Highway  Commission  and  the  Federal  Highway 
Administration. 

Johnson,  E.M. 

1975  Faunal  and  floral  materials  from  a  Kansas  City  Hopewell  site: 

analysis  and  interpretation.  The  Museum,  Texas  Tech  University, 
Occasional  Papers  36 . 

Joyer,  J.E.  and  Roper,  D.C. 

1980  Archaic  adaptions  in  the  central  Osage  River  basin.  In:  "Archaic 

prehistory  on  the  Prairie-Plains  Border,"  edited  by  Alfred  E. 
Johnson.  University  of  Kansas  Publications  in  Anthropology,  12: 
13-23. 


Katz,  P.R. 
1970 


Archaeology  of  the  Sutter  site  in  northeastern  Kansas.  Plains 
Anthropologist  16  (51):  1-19. 


Katz,  P.R. 
1976 


A  technological  analysis  of  the  Kansas  City  Hopewell  chipped-stone 
industry.  Ph.D.  dissertation,  University  of  Kansas,  Lawrence. 


Katz,  S.R. 
1974 


Kansas  City  Hopewell  activities  at  the  Diester  Site,  University  of 
Kansas,  Museum  of  Anthropology  Research  Series  1.  Lawrence. 


560 


Kay ,  M . 
1980 


Keeley,  L. 
1979 


King,  F. 
1978 


King,  J.E. 
1980 


Klippel , 
1971 


Knox ,  J .  C . 
1972 


Kopsick , 
1980 


Krieger , 
1964 


Lallo,  J. 
1977 


Lawrence , 
1979 


Lee,  R.B. 
1978 


Archaic  adaptations  at  Rodgers  Shelter  and  Phillips  Springs:  some 
preliminary  comments.  In:  Archaic  prehistory  on  the  prairie-plains 
border,  edited  by  A.  E.  Johnson.  University  of  Kansas 
Publications  in  Anthropology  12:  25-28.  Lawrence. 


H. 

Discussion:  inferring  worked  material.  Lithic  use-wear  analysis, 

edited  by  Brian  Hayden,  pp.  283-287.  Academic  Press,  New  York. 


Vegetational  reconstruction  and  plant  resource  prediction.  In 
"Holocene  adaptations  within  the  lower  Pomme  de  Terre  River 
Valley,  Missouri."  Report  submitted  to  the  Corps  of  Engineers, 
Kansas  City  District,  Department  of  the  Army. 


Post-Pleistocene  vegetational  changes  in  the  Midwestern  United 
States.  In:  "Archaic  Prehistory  on  the  Prairie-Plains  3order," 
edited  A.E.  Johnson,  University  of  Kansas ,  Publications  in 
Anthropology  No.  12. 


.E. 

Graham  Cave  revisited:  a  reevaluation  of  its  cultural  position 
during  the  Archaic  period.  Missouri  Archaeological  Society , 
Memoir  5. 


Valley  alluviation  in  southwestern  Wisconsin.  Anna 1 s  of  the  Asso- 
cation  of  American  Geographers  62:  401-410. 


.R. 

Geology  and  geomorphic  history  of  the  lower  May  Brook  Valley.  In: 
"The  May  Brook  site,  Jackson  County,  Missouri,"  by  Larry  J. 
Schmits.  Report  submitted  to  the  City  of  Lee's  Summit,  Missouri. 


.D. 

New  World  lithic  typology  project:  Part  2.  American  Antiquity 

29:  484-493. 

. ,  G.J.  Armelagos,  and  R.P.  Mensforth 
The  role  of  diet,  disease,  and  physiology  in  the  origin  of  porotic 
hyperostosis.  Human  Biology  49  (3):  471-483. 


R.A. 

Experimental  evidence  for  significance  of  attributes  used  in  edge 
-  damage  analysis.  In  Lithic  use-wear  analysis ,  edited  by  Brian 
Hayden:  pp.  113-122.  Academic  Press,  New  York. 


Population  growth  and  the  beginnings  of  sedentary  life  among  the 
Rung  Bushman.  In  Population  Growth:  Anthropological  implica¬ 
tions  ,  edited  by  B.  Spooner.  MIT  Press,  Cambridge. 


561 


Lee,  R.B. 

1968  What  hunters  do  for  a  living,  or  how  to  make  out  on  scarce 

resources.  In  Man  the  Hunter ,  edited  by  R.  Lee  and  I.  DeVore. 
Aldine.  Chicago. 

Lee,  R.B.  and  I.  DeVore,  editors 

1968  Man  the  hunter.  Aldine.  Chicago. 

Leroi-Gourhan,  A. 

1972  Foilles  de  Pincevent:  essai  d' analyse  d'un  habitat  magdalenien 

(la  section  36),  I  Texte.  Supplement  VII  a  Gallia  Prehistoire, 
Editions  du  Centre  National  de  la  Recherche  Scientifique .  Paris. 

Lewis,  W.M. 

1923  Map  of  the  Battlefield  of  Westport:  October  23,  1864.  Kansas 

City  Journal,  August,  1923. 

Logan,  W.D. 

1952  Graham  Cave,  an  Archaic  site  in  Montgomery  County,  Missouri.  Mem¬ 
oir  of  the  Missouri  Archaeological  Society  2 . 

Luckman,  B.H.  and  G.D.  Osborn 

1979  Holocene  glacier  fluctuations  in  the  middle  Canadian  Rocky  Moun¬ 
tains,  Quaternary  Research  11:  52-77. 

Martin,  T.L. 

1976  Prehistoric  settlement-subsistence  relationships  in  the  Fishing 
River  drainage,  western  Missouri.  The  Missouri  Archaeologist  37: 
1-91. 

Mausel,  P.W.,  C.L.  Scrivner,  J.C.  Baker  and  C.J.  Johannsen 

1976  Metropolitan  region  of  Kansas  City,  Missouri  and  Kansas  regional 
soil  guide.  Missouri  Agricultural  Experiment  Station  Journal 
Series  7214. 


McCourt ,  W.E. 

1917  The  geology  of  Jackson  County.  Missouri  Bureau  of  Geology  and 
Mines,  Second  Series,  Vol.  XIV. 


McHugh,  W.P. 

1980  Before  Smith's  mill:  archaeological  and  geological  investigations 
inthe  Little  Platte  River  Valley,  Western  Missouri.  Report 
submitted  to  the  U.S.  Army  Corps  of  Engineers,  Kansas  City 
District . 


McKinley, 

1960 


A  chronology  and  bibliography  of  wildlife  in  Missouri . 
of  Missouri  Library,  Columbia. 


University 


McMillan,  R.B. 

1976  The  dynamics  of  cultural  and  environmental  change  at  Rodgers  Shel¬ 
ter,  Missouri.  In:  Prehistoric  man  and  his  environments :  a  case 
study  in  Che  Ozark  highland ,  edited  by  W.R.  Wood  and  R.B. 
McMillan,  pp.  211-234. 


562 


McMillan,  R 
1971 


Medlock,  R. 
1978 


Mehringer , 
1968 


Merriam,  D. 
1963 


Miller,  G.J 
1975 


Monet-White 

1968 


Monet-White 

1963 


Nichols,  R. 
1969 


O'Brien,  P. 
1978 


O'Malley,  N 
1979 


Palmer,  E. 
1878 


.B. 

Biophysical  change  and  cultural  adaptation  at  Rodgers  Shelter, 
Missouri.  Ph.D.  dissertation,  University  of  Colorado,  Boulder. 


Ten  Mile  Rock:  pigs,  peccaries  and  people.  The  Arkansas  Archae¬ 
ologist  19:  1-24. 

’.J.,  J.E.  King  and  E.H.  Lindsay 

A  record  of  Wisconsin-age  vegetation  and  fauna  from  the  Ozarks  of 
western  Missouri.  In:  Pleistocene  and  recent  environments  in  the 
central  Great  Plains ,  edited  by  W.  Dort ,  Jr.  and  J.K.  Jones,  Jr., 
pp.  174-83. 


Geologic  history  of  Kansas.  Kansas  Geological  Society  Survey  Bul- 
letin  162. 


A  study  of  cuts,  grooves  and  other  marks  on  recent  and  fossil 
bone:  Weathering  carcks ,  fractures,  splinters  and  other  similar 
natural  pheonmena.  In;  Lithic  Technology:  Making  and  Using  Stone 
Tools ,  edited  by  E.  Swanson,  Mouton  Publishers,  The  Hague. 


,  A. 

The  lithic  industries  of  the  Illinois  Valley  in  the  Early  and 
Middle  Woodland  Period.  Anthropological  Papers ,  Museum  of 
Anthropology  University  of  Michigan,  No.  35. 


,  A. 

Analytical  description  of  the  chipped-stone  industry  from  the 
Snyder  site,  Calhoun  County,  Illinois.  In:  Miscellaneous  studies 
in  typology  and  classification.  University  of  Michigan ,  Museum  of 
Anthropology,  Anthropological  Papers  35.  Ann  Arbor. 


The  Missouri  Expedition:  The  Journal  of  Surgeon  John  Gale  with 

Related  Documents.  University  of  Oklahoma  Press,  Norman. 


Steed-Kisker  and  Mississippian  influences  on  the  Central  Plains. 
In:  The  Central  Plains  Tradition:  Internal  development  and  exter¬ 
nal  relationships,  edited  by  Donald  J.  Blakeslee.  Office  of  the 
State  Archaeologist ,  University  of  Iowa ,  Report  11:  67-80. 


Subsistence  strategies  at  the  Sperry  site,  Jackson  County,  Mis¬ 
souri.  Master's  Thesis,  Department  of  Anthropology,  University  of 
Kansas,  Lawrence. 


Plants  used  by  the  Indians  of  the  United  States.  American  Natu- 
ralist  12:  593-655, 


563 


Parizek, 

1968 


Parmalee , 
1976 


Peterson, 

1976 


Peterson, 

1978 


Pflieger , 
1971 


Poppino , 
1964 


Reeder,  R 
1977 


Reeder,  R 
1978 


Reeder,  R 
1980 


Reid,  K.C 
1975 


Reid,  K.C 
1978 


E.,  W.  Howe  and  J.  Williams 

Geology  of  the  Lee's  Summit  quadrangle,  Jackson  County,  Missouri. 
Geologic  Quadrangle  Map  Series  1.  State  Geologic  Survey  of  Mis¬ 
souri. 

P.W.,  R.B.  McMillan  and  F.B.  King 

Changing  subsistence  patterns  at  Rodgers  Shelter.  In?  Prehistoric 
man  and  his  environments :  a  case  study  in  the  Ozark  Highland , 
edited  by  W.  Raymond  Wood  and  R.  Bruce  McMillan.  Academic  Press, 
New  York. 


N.P. 

The  natural  and  cultural  areas  of  Aboriginal  Australia.  In;  Tribes 
and  boundaries  in  Australia,  edited  by  Nicolas  P.  Peterson.  Aus¬ 
tralian  Institute  of  Aboriginal  Studies  Social  Anthropology  Series 
10.  Canberra. 


R.P. ,  Jr. 

Projectile  point  reutilization  pattern  at  the  Agate  Basin  site  in 
Wyoming.  Paper  presented  at  the  36th  Plains  Conference,  Denver. 


W.L . 

A  distributional  study  of  Missouri  fishes.  University  of  Kansas 
Publications ,  Museum  of  Natural  History  20  (3):  225-570. 


H.C. 

Census  of  1860:  Population  Schedules  for  Jackson  County,  Mis¬ 

souri.  Kansas  City. 


Limited  testing  of  the  Coffin  site,  23JA200.  Report  submitted  to 
the  Missouri  State  Highway  Commission  and  Federal  Highway  Adminis¬ 
tration. 


The  Sohn  site,  23JA110.  Report  submitted  to  the  Missouri  State 
Highway  Commission. 


The  Sohn  site:  A  lowland  Nebo  Hill  complex  campsite.  In: Archaic 
prehistory  on  the  prairie-plains  border,  edited  by  A.E.  Johnson. 
University  of  Kansas  Publications  in  Anthropology  12:  55-66. 


Historic  and  prehistoric  cultural  resources  of  the  Little  Blue 
River  corridor.  Report  submitted  to  the  Department  of  the  Army, 
Kansas  City  District  Corps  of  Engineers. 


Nebo  Hill.  Report  submitted  to  the  Missouri  State  Highway  Commis¬ 
sion,  Jefferson  City. 


564 


Reid,  K.C 
1980 


Reid,  K.C 
n.d . 


Roedl,  L. 
1957 


Rohn,  A.H 
1977 


Root,  M. 
1979 


Roper,  D. 
1979 


Schif fer , 
1977 


Schmits , 
1978 


Schmits , 
1980 


Schmits , 
1980 


Schmits , 
1981 


Schmitt , 
1979 


The  achievement  of  sedentism  in  the  Kansas  City  region.  In: 
Archaic  prehistory  on  the  prairie-plains  border,  edited  by  A.  E. 
Johnson.  University  of  Kansas  Publications  in  Anthropology  12: 
29-42.  Lawrence. 

and  J.A.  Artz 

The  Prehistory  and  paleoenvironments  of  the  Little  Caney  Basin: 
1980-1981  fields  seasons.  The  University  o_f  Tulsa  Laboratory  of 
Archaeology ,  Contributions  in  Archaeology  14  (in  press). 

.  and  J.H.  Howard 

Archaeological  investigations  at  the  Renner  site.  The  Missouri 
Archaeologist  19  (1-2):  53-90. 

,  C.  M.  Stein  and  G.  Glover 

Wolf  Creek  archaeology.  Coffey  County,  Kansas.  MS,  Archaeology 
Laboratory,  Wichita  State  University. 


The  paleoethnobotany  of  the  Nebo  Hill  site.  Plains  Anthropologist 
24  (85):  239-48. 


Breakage  patterns  of  central  Illinois  Woodland  projectile  points. 
Plains  Anthropologist  24  (84):  113-121. 

M.J.  and  G.L.  Gummerman 

Conservation  Archaeology:  A  Guide  for  Cultural  Resource  Manage¬ 

ment  Studies.  Academic  Press,  New  York. 


.J. 

The  Coffey  Site:  Environment  and  Cultural  Adaptation  at  a  Prairie 
Plains  Archaic  Site,  Midcontinental  Journal  of  Archaeology  3  (1): 
69-185.  Kent,  Ohio. 


.J. 

The  May  Brook  site,  Jackson  County,  Missouri.  Report  submitted  to 
the  City  of  Lee's  Summit,  Missouri. 

•J.,  K.C.  Reid,  and  N.  O'Malley 

Dead  Hickory  Tree:  a  Plains  Village  occupation  in  east-central 

Kansas.  The  Missouri  Archaeologist,  41:  41-56. 


.J. 

Archaeological  and  Geological  Investigations  at  the  Coffey  Site, 
Tuttle  Creek  Lake,  Kansas.  Manuscript  at  The  University  of  Kansas 
Museum  of  Anthropology,  Lawrence,  Kansas. 


.A. 

Protein,  calories  and  development .  Westview  Press.  Boulder. 


565 


Schoewe,  W 
1949 


Schorger , 
1955 


Schorger , 
1966 


Shippee,  J 
1948 


Shippee,  J 
1957 


Shippee,  J 
1964 


Shippee,  J 
1966 


Shippee,  J 
1967 


Shippee,  J 
1972 


Shumard,  C 
1974 


Smith,  H.H 
1923 


Smith,  H.H 
1933 


.H. 

The  geography  of  Kansas.  Kansas  Academy  of  Science  Transactions, 
52  (3):  261-333. 

A.W. 

The  passenger  pigeon;  its  natural  history  and  extinction.  Uni¬ 
versity  of  Wisconsin  Press. 


A.W. 

The  turkey:  its  history  and  domestication.  University  of  Okla¬ 

homa  Press. 

.M. 

Nebo  Hill,  a  lithic  complex  in  western  Missouri.  American  Ant i- 
quity  14  (1):  29-46. 


.M. 

The  diagnostic  point  type  of  the  Nebo  Hill  Complex.  The  Missour i 
Archaeologist  19  (3);  42-46. 

•  M. 

Archaeological  remains  in  the  area  of  Kansas  City:  Paleo-Indian 
and  Archaic  periods.  Missouri  Archaeological  Society  Research 
Series  2:  1-42. 


.M. 

The  archaeology  of  Arnold  Research  Cave,  Callaway  County,  Mis¬ 
souri.  The  Missouri  Archaeologist  28. 


.M. 

Archaeological  remains  in  the  area  of  Kansas  City:  The  Woodland 
period,  Early,  Middle  and  Late.  Missouri  Archaeological  Society 
Research  Series  5.  Columbia. 


•M. 

Archaeological  remains  in  the  Kansas  City  area:  The  Mississippian 
occupation.  Missouri  Archaeological  Society  Research  Series  9. 


•  B. 

Palynology  of  a  lacustrine  sinkhole  facies,  and  the  geologic  his¬ 
tory  of  a  Late  Pleistocene  basin,  Clark  County,  S.  W.  Kansas, 
M.A.  thesis,  Wichita  State  University,  Wichita,  Kansas. 


Ethnobotany  of  the  Menomini  Indians.  Milwaukee  Public  Museum  Bul- 
letin  4:  1-174. 


Ethnobotany  of  the  Forest  Patawatomi  Indians.  Bulletin  of  the 
Public  Museum  of  the  city  of  Milwaukee ,  7  (1):  1-230. 


566 


Smith,  J.W. 

1976  Foundations  of  Archaeolo 


Glencoe  Press 


Sorenson, 

1977 


C.J. 

Reconstructed  Holocene  bioclimates. 
American  Geographers  67:  214-222. 


Annals  of  the  Association  of 


Standley , 
1912 


P.C. 

Some  useful  native  plants  of  New  Mexico. 
Annual  Report.  (1911):  447-462. 


Smithsonian  Institution 


Stephens , 
1973 


H.A. 

Woody  plants  of  the  north  central  Plains . 
Kansas,  Lawrence. 


The  University  Press  of 


Steyermark,  J.A. 

1963  Flora  of  Missouri .  Iowa  State  University  Press,  Ames. 


Sturtevant , 
1919 


E.L. 

Sturtevant's  notes  on  edible  plants.  Edited  by  U.P.  Hedrick.  New 
York  State  Department  of  Agriculture  Annual  Report  27  (1918-19)  2 
(2). 


Sussman,  R.W. 

1972  Child  transport,  family  size,  and  increase  in  human  population 

during  the  Neolithic.  Current  Anthropology,  13:  258-259. 

Taylor,  W.W. 

1964  Tethered  nomadism  and  water  territoriality:  an  hypothesis.  Acts 

of  the  thirty-fifth  International  Congress  of  Americanist,  pp. 
197-203. 

Terray,  E. 

1969  Le  marxisme  devant  les  societe  primitives .  Maspero  Press,  Paris. 

U.S.  Department  of  Commerce 
1977 


Watson, 

1976 


Watson, 

1971 


Local  climatological  data,  annual  summary  with  comparative  data, 
Kansas  City,  Missouri.  U.S.  Weather  Bureau,  Asheville,  North 
Carolina. 

P.J. 

In  pursuit  of  prehistoric  subsistence:  a  comparative  account  of 
some  contemporary  flotation  techniques.  Mid-Continental  Journal 
of  Archaeology  1  (1):  77-100. 

R.A.  and  P.J.  Watson 

The  domesticstor  of  plants  and  animals.  In: Prehistoric  Agricul¬ 
ture  ,  edited  by  Stuart  Streuver.  American  Museum  of  Natural  His¬ 
tory.  New  York. 


567 


Watts,  W 
1968 


Watts,  W 
1966 


Weaver , 
1960 


Webb,  T. 
1972 


Wedel,  W 
1959 


Wedel,  W 
1943 


Weinberg 

1976 


Wendland 

1974 


Wendorf , 
1978 


Wilson, 

1962 


Witty,  T 
1967 


Witty,  T 
1969 


A.  and  R.C.  Bright 

Pollen,  seed  and  mollusk  analysis  of  a  sediment  core  from  Pickerel 
Lake,  northeastern  South  Dakota.  Geological  Society  of  America 
Bulletin  79:  855-76. 

A.  and  T.C.  Winter 

Plant  macrofossils  from  Kirchner  Marsh,  Minnesota:  A  paleoecolog- 
ical  study.  Geological  Society  of  America  Bulletin  77:1339-60. 


.E. 

Flood  plain  vegetation  of  the  central  Missouri  valley  and  contacts 
of  woodland  with  prairie.  Ecological  Monographs  30  (1):  37-64. 

and  R.A.  Bryson 

Late  and  post-glacial  climatic  change  in  the  northern  Midwest,  USA: 
quantitative  estimates  derived  from  fossil  pollen  spectra  by 
multivariate  statistical  analysis.  Quaternary  Research  2:  70- 

115. 


R. 

An  introduction  to  Kansas  archaeology.  Bureau  of  American  Eth¬ 
nology  Bulletin  174. 

R. 

Archaeological  investigations  in  Platte  and  Clay  counties,  Mis¬ 
souri.  Smithsonian  Institution,  United  States  National  Museum 
Bulletin  183  GPO,  Washington,  D.C. 


E.D. 

Iron  and  susceptibility  to  infectious  disease.  Science  184:  952- 
956. 

W.M.,  and  R.A.  Bryson 

Dating  climatic  episodes  of  the  Holocene.  Quaternary  Research  4: 
9-24. 


The  Fort  Burgwin  Conference  on  National  Archaeological  Pol icies . 
Office  of  Archaeology  and  Historic  Preservation,  Washington,  D.C. 


f.R. 


23JA35,  the  Turner-Casey  site:  A  Nebo  Hill  Complex  in  eastern 
Jackson  County,  Missouri.  Archaeological  Society  Newsletter . 
161:  3-11. 


A. ,  Jr . 

The  Pomona  focus . 
12  (9):  1-5. 


Kansas  Anthropological  Association  Newsletter 


A. ,  Jr . 

Notes  on  Flint  Hills  archaeology.  Kansas  Anthropological  Associa¬ 
tion  Newsletter,  Vol.  14,  p.  8. 


568 


Witty,  T. 
1978 


Wood,  W.R 
1976 


Wright,  C 
1978 


Wright,  C 
1979 


Wright,  C 
1979 


Wright,  C 
1979 


Wright,  C 
1980 


Wright,  C 
1980 


Wright,  H 
1977 


Wright,  H 
1963 


• ,  Jr  * 

Along  the  southern  edge:  the  central  Plains  tradition  in  Kansas. 
In  "The  Central  Plains  Tradition:  internal  development  and  exter¬ 
nal  relationships,"  edited  by  Donald  J.  Blakeslee,  Office  of  the 
State  Archaeologist  University  of  Iowa ,  Report  11:  56-66. 


Interdisciplinary  studies  in  the  Pomme  de  Terre  River  Valley.  In 
Prehistoric  Man  and  His  Environments :  A  Case  Study  in  the  Ozark 
Highlands ,  edited  by  W.R.  Wood  and  R.B.  McMillan,  pp.  3-11. 
Academic  Press,  New  York. 


An  Interim  report  on  archaeological  investigations  in  the  proposed 
Blue  Springs  Lake  area,  Jackson  County,  Missouri.  Report 
submitted  Little  Blue  Valley  Sewer  District,  Independence, 
Missouri . 


Archaeological  test  investigations  in  the  proposed  Longview  Lake 
area,  Jackson  County,  Missouri.  Report  submitted  to  Burns  and 
McDonnell  Engineers,  Kansas  City,  Missouri. 


Bow  and  arrow  technology  in  the  Kansas  City  area,  ca.  1600  BC  -  AD 
1300.  MS,  Museum  of  Anthropology,  University  of  Kansas,  Lawrence. 


Antecedents  of  the  Kansas  City  Hopewell:  The  Early  Woodland. 
Abstract ,  Thirty-Seventh  Plains  Anthropologist  Conference ,  Kansas 
City,  Missouri .  National  Park  Service,  Lincoln,  Nebraska. 


Archaeological  investigations  in  the  proposed  Blue  Springs  Lake 
area,  Jackson  County,  Missouri:  The  Early  Woodland  period. 

Report  submitted  to  Burns  and  McDonnell  Engineers,  Kansas  City, 
Missouri . 


A. 

A  comparative  analysis  of  debitage  from  a  Late  Archaic  settlement 
and  workshop  in  northwestern  Missouri.  InJ  Archaic  prehistory  in 
the  prairie-plains  border,  edited  by  A.E.  Johnson.  University  of 
Kansas  Publications  in  Anthropology  12:  43-54. 

E.,  Jr. 

Quaternary  vegetational  history  —  some  comparisons  between  Europe 
and  America.  Annual  Review  of  Earth  and  Planetary  Science  5:  123— 
58. 


E.  Jr.,  T.C.  Winter  and  H.C.  Patten 

Two  pollen  diagrams  from  southeastern  Minnesota:  Problems  in  the 
regional  late-glacial  and  post-glacial  history.  Geol.  Soc. 
American  Bull.  74:  1371-1396. 


569 


Yanovsky,  E. 

1936  Food  plants  of  the  North  American  Indians.  U . S .  Department  of 

Agriculture ,  Miscellaneous  Publications  237.  Washington,  D.C. 

Yellen,  J.E.  and  H.  Harpending 

1972  Hunter-gatherer  populations  and  archaeological  inference.  World 

Archaeology  4  (2):  244-53. 


Yellen,  J.E. 

1977  Archaeological  approaches  to  the  present :  models  for  reconstruc¬ 
ting  the  past .  Academic  Press,  New  York. 


Ziegler,  R.J. 

1979  A  search  for  patterns  in  a  collection  of  artifacts  from  the  sur¬ 
face  of  the  Turner-Casey  site.  MA  thesis,  University  of  Kansas, 
Lawrence . 


Ziegler,  R.J. 

1979  Sites  tested.  In:  Prehistoric  cultural  resources  within  the  right- 
of-way  of  the  proposed  Little  Blue  River  channel,  Jackson  County, 
Missouri.  Report  submitted  to  the  Department  of  the  Army,  Kansas 
City  District  Corps  of  Engineers:  172-251. 


570 


